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-5 -ris^iR«feT?ttB!f^ffl *> 5 mm t «: o x v © j&sjjmkt? fe 6 c ±m&n~<o* * =■ x 

&<*flkftTV>-5o l^^fc^P^^^f— M©^- 
^m^$J?S«$fc^1i©ll^&t>fckU #< ©gfc©*mfcE&tofcBS-£ 

25 t5t©i:#tb^t^6o »I»«<fcW». /• Physiol., 1991, 260 

(4-part 1), C721-C730; Biochem. Biophys. Res. Commvn., 1993, 192(3), 13 
19-1326. $L R* U Invest. Deruatol. , 1990, 95, 75-95] ©{&, ^n->y 
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tUZtlX^^Z [Cell, 1987, 50, 823] „ miHER2 (ErbB2 * fc fi Neu t 
hWHZ) s E G Fgg^OiiiB^^f n W^t- If (CAT, £^ 

t t>BfcH$ilTV>6 [Ca/jcei- tes. , 1991,57, 4430-4435; Cancer Res. , 199 
2, 52, 3636-3641! Cancer Chemother. Pharmacol., 1993, 52, 1—19. 

sti^ zthb%mft?-vi/>*i— mmw. *au 

10 Sii^J^tV^ Llfed. JtoJi., 1991, 47, 87; Expert. Opin. Invest. D 
rugs, 1994, 3 (6), 577-596; 5-20891l] D £fc;J&^iifc^K:B§^©i^j6L 

995, 9i2, 895-898; Cancer Res. , 1995, 55, 3772~3776] 0 Lfd^oT, ^ p 

6- 7 3 0 2 5 <$mW- 5-20891 1 H >M#fF3§ 2 9 9 4 1 

6 5-^4^8, ^ifl 2- 5 0 8 6 5 7 5 V^rt* fc Diane H. Boschelli 

{-J: 9Sj££>Ib;&: tyrugs of the Future 1999 24(6), 515-537; ]"C|B^^tL 
20 X^Zilh *fc^ffl^SoTV>/f^ 0 

EGFStff, HER2, E r b B 3^ LtE r b B 4 ©4SO^fii 
r bB7 7 ^ y-H«U £*ibgS#l^±te^xP^#&^J&bMF*! 
It^^^^ia^ffl^^btt^ L7. Clin. Oncol. 2001 iP(18s), 32s-40s] „ 
mx-tt, EGF5^tHER2(D*Mia 9 E G F gSfle Ml- <t S^HM 5 
25 £h\^1}mZfoZ>Z-bitftb}XX\^ iCell 1987 55, 287-292] 0 ^ Lt, ?L 
PM, Mi^l^TEGF^iHER 2 <t 
' fc*<5 ^03^^-^ $,5 [Clin. Cancer Res. 1999 5, 4164-4174] 0 ?Ljfi 
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k<0$&%hhZ> {J. Steroid Biochem. 1989 34, 123-131] „ 

*&wi*EG FMfp v&vmi-zmmz ueg F^#f 

*©*B*flUH t£ i o T J: (9 4 ^fRM^ft 6 ft 5 £"T?® ftT V* 5 . 

10 

3g?Jl©IS^ 

**W#P>ttt, ±!BilJS«r*ft-J-'<<«»W3(l!S:JtftfclS*, #»3£©*7- 
15 BP *>#»*§©£&«:, 

(i) Tia-^ (i) 




( I ) 



20 ">7yS, = hug, C^CsT^H, C^Csr/Va^f^ -S (O) 

f R\ 3 (sfcc^ f |4o~2 ©«&«r£U.R ,8 tt:C !-c B 7^^SS:$t. ) > 
-NR 14 R 1 5 (gftiH, R 14 fcii;R ls |^M^LT7klI^ C^C 

s 7^*m, c , ~ c 5 7/^ y -< /w&xra c x ~ c s r /v^/v^ a* 

1~o ) ^ C 2 ~C s 7VU^r-/i'&;Kte Cj-CsT/i'^iSriU 
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R 27 SO z NH- R"'tt^7H9 /itfiJ^r^tii^c^Cj 

Tsu*,um&m-t B ) , (R 2fl so 2 ) 2 N- (5$<K R S8 ii^y;ix-t 

5 eCOCH 2 CO- ( MeSCH 2 CH 2 CO- NCCH 2 CO- 




R 7 -^-4° 

HN— • 

15 R\ R 3 cD^l? (D-XtK 




{5£«K R 8 > R 9 ttW^tt^ALT, a) ?kmm^, b) t Kn*->St>L< 

>, c) R t iR B i5-Sfi:/j:otC--0^iW 1 Xttd) R 8 i-R 9 *s-»Jz 
20 /ioTl^Jl, -O-, -S-, -NR 10 (SC«t» % R 10 «7km^X«C 
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C 1 ~C 5 T>'V^/-('^^-^rv'S, -N(R 19 )-(CO)u-(CR 1? R u )v 
-(CO) j -R 19 R 16 ^ a)zMKJDK*\ Xfib) fr./£<i>l.< ttC, 

ttOXIil vt±l~5(DSR*£U R 19 te,*HijIi\ t Kn*^£, 

>T/S, 7>;/S, C^Cs^?^^ */V*y y 1, 4-C.-C B T/V- 

-</ 

(CH 2 )q 

-s (o), T . (5£«K g.l^0~2<DlEi!c^^-f- o ) , ^/^=^lXli-NR J0 

- (^tt» % R 20 tea) 7K^^, b) C^CsT^/l'X^fyl/S, C) C, 

•— y — (CH 2 )k— W 
(CH 2 )t 
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(2) T!B-/&5£ (I) 



TV^/I^g, Cj-CJ/Vn^-yS, -S(0) f R 13 m0~2<O»£- 
£U R'^Cj-CsT/WS^tt) , — N R 1 4 R 1,5 (5£"K R 1 4 *5i 
^R l5 tt^ix^tL3!fe3iLT7K^^-> C ,~C 5 T^dr/VS, C 1 ~C 5 T/W^y 
10 ^/VSXIiC^CsTWdryV^/V/^^^^^^i-) % Xtt C 2 ~C s 7^= J f--;l' ' 

R 1 , R 3 ^V^f tL^— ^{±, 

R 27 S0 2 NH- (5£fK R 27 l4^-A^y / ItiiUJlT^tt) iV^C ,~C 5 
T;V^;v^^-T) „ (R 28 S0 2 ) 2 N- <5£4>, R 28 !^*!! /ST«J 
15 ftT^Tt>£^C ] ~C s 7;V3rA'g£^1-) * C^GsT/va^S, Me CO 
CHjCO-, Me SCH 2 CH 2 CO — , NCCH 2 CO-% 




( I ) 





HN— • 
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R T ttC l ^C 5 7/W*^i*r*t'. ) 



R 2 , R 3 <D^9 <?>— #/J\ 




{^f, R*, R'fc^ft^j-U&ftLT, a) yjc*!^. b) C 1 ~C 5 T/V=>^-> 
R 1 1 „ R^tt^W^LrTK^^X^C^CsT/mr/VS^^L, Ytt, 
S,-N(R 18 )-(CO)u-(CR 17 R 18 ) v-(CO) j — R 1 9 (5?C.<KR 16 te, 

7K^®^. xtt->r/»tu<ttc 1 --c,r/i<3^->'*TflHft*n-cv^-ct)Av> 

U R 19 l*. t Kodr^S. 7 5/1, C r C 5 7;^^r 

ce^^y/S, 4-C 1 -C 5 7'^=3r/Vt 0 ^7^^- 1 — f^Xttv 5 (C, 

15 2 ~- 5 } > 



^/^"^HXfi NR 20 (5fc«K R 20 te7k-l§JfiK C^Cs***—^*, C 
20 f4C 1 -c 6 7 r ^3 : ¥v'S^illft$*tTV^T'bJ:v , 'C 1 ~C 5 ryv*^S«r*i-. > 




(CH 2 )P 




(CHjJr 



(CH 2 )k— W 



(CH 2 )t 
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;v*y/S, XttCONR 21 R 2Z R 2 \ R^li^tvf^SLX, tK 

(3) TE-Jtt* (I) 
A-(R 1 )n 
R VvS ( I > 

S, -yryS, - FpS> c.-Csr/^/H, c^Csr/v^^^S, -s (o) 

,R 13 f teO~2©«&$:#IU R 1 »»C 1 -C B T/i"¥»'KSr*f. ) , 

— n r 1 4 r ,s R'^itrR^ri-ttt-e^Scu-CTk*^, c,~c 
-f 0 ) , c 2 ~C 6 Tyw^^/v-SXtt C 2 ~C ? 7;H-/>SS:«tx 



R 2 te, 
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5 R 3 #, 



15 -N(R u )-(CO)u-(CR 17 R 18 )v-(CO)j-R 19 (^,' 

R 18 ii, tK^jj^ xr*->ry«t>L<»±c I ~c B TA'*=i*->ST?****i;-c 

20 C s T^a^->S % -=e^*y /S. 4-C 1 -C 5 7^/Vtf'<75?V-l-'f^ 
X\*V (C,~C,7^) 7 5/i^to } > 




•-N 



(CHz)p 
(CH 2 )q 
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-S(0)„- (5fc<K gtt0~2©li^f o ) , */^=;HX|j:-NR 2(1 

- (^+, R 20 fi7K^m^, ttat^rv mt u< lie ^CsT^^^-i/S-eg 



/^^tX7i?y- i -^^XIi-CONR 21 R 22 (:£*. R 2 \ R 22 ft^tb 
-e^^ttSBtilB (1) (2) KfE^^y'y ^>H#t>L< li^Olf 

(4) T155t (la) 



T^$nS^|5 (1) (3) ©VN-ftb^l CfStOj^itK li^O^^ 

(5) Ig^iCfF^^^S^^, hv-/^©^T-fe^B&l5 (4) |5^©fb-a-#) 0 

(6) T!B*$ (la) 




(CH 2 )r 



(CH 2 )t 
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(7) ft^X^E^^-^KSsv^rTlBir^-r^WWKiRtr-^ (2fl) ©5 

*»©v>f^i, v\-r^2 % w-f^^ 3x v %-ftb^4, v^-th*»5, i^-fna* 

6, Xli, l-^T^f-^Sr^l-S^IB (6) lBtt©*£fi 0 



3. 3° , 6. 6° , 7. 5° , 9. 4\ 1 3. 9° , 1 7. 4° , 
19. 1° 

(8) *ft*as-l/2*fq4jn?ifcSfl&fB (4) |B*©jk-fri|* 0 

(9) TIES; (la) 



(10) ^X^IalJff/^ jo^XTfa^^-r^^W^ilK ? (2 6) © 
5t»©v^-f*L3ft»i, ^-fixa>2 % v>-fH^3 x vvf\jxa»4, v^ft^s, vv***t 

igMtlftb 0 -^ (2 0 , ± 0. 2° ) 

7 - 1" , 10. 6°, 11. 9 D , 12. 2°, 13. 8°, 17. 3° , 
18. 4°. 

(id mm (i) a»& do) ov^m^iKHB^o^-a-fextfii^wjciMF* 

(12) mm (i) *>e> do) ©v^-fna^ncKttcfb^sr-^rauife^ir* 

(13) fDV>|IIKl7"D7^^t-^, EGFSWp^^I^/ 

^-C&SMIE (12) fBtt©B&SjW 0 

(14) f L 0^#^^7°PX-r EGFg^ft^P^iftgft:/ 



m'mhV-t (29, +0. 2° ) 



HN 



jOc f 




ll 
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(1 2) $fctt (1 3) tefBfcOHM. 

(15) 1513 (l) frb (i o) m^Tizfri lzmm<ott,&yo&%%)i8.#£T5 

B2tt; la-2TsOH AiW©XRD^-y|^t„ 

Bute— ^ (i) (D^-m^Miz^^x^m^ti^^o^^m^-t urii. 7y 

fl, *?>V& S xf;l/I,. n -/nif/VS, iso- y^o n-^f^S, i 

so-^^vWg, sec-y^7^, tert-r/^g, n-^yf/V^ ^Jr^l/J-fr 

^P/K^r^S, iso- n-yb^>S, iso-^h^r^, sec-:/ 

#W feil, C 2 ~C 5 7/V^/Vg£ LTIt, f-^, i - /pXn/H, 2- 

>Sv 1 — ^r=;H, 2 — syr=yvS^^^»f c 2 -0,7/1^-^ 
irLTCi, ;c^=/l^, l-Zcfc'-;^ 1 -i/f^^g, 1 i>-^-^g 

T^y Vs<uy /VS. ^yyi-g^iitf £>*i5 0 
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v miasms* raft, /n^tyfi, %wti&* *>^*@eft; -7^m&&, 
<o®&., t^sfflL* m*&LM, y^/^m, tf^^^i/m 

m*$<D^mnt(»m.tfimf btis. *tci- y v <? Aft, #y *Aft^©7vi'#jj 
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V&&%^ttfc&m*. mz.tf1k<D£ bfav- (Scheme 1) „ 



MSOtlB-To ) , T-fe h-fyyv^©^7°n h>tt«tt»H«f", **y->K t 
ert-:/?/-/K tK^©7°p FVftS^igtt* 5 v>rfr£ft 0~ 
10W>!)if;V7?y, v?xW^, fc°yv>>, 4- (N, N-v^ 
15 tT5v?V (W^ DMA P £fB"f~„ ) 5 V>tt&lfe 

0 < C~ + 200'TCT5^f^~4 8l*IBIS^:$*5*jSfe> * fc /I' * 

20 $ KS, *^^^^^, i/ 7 ^ -/^ * * y 7" K3£ <D fis&itffl 




(Scheme 1) 
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5 QC^m (I') l±»tf."*-S=>0.(b^* (I") tTHF, •S^fvUc—f^ 

tKlJ: Bfijrc*** 5 , 0.1— lOMOFrtCl^OftjftfffcT, t Yyi/>&Sft 
ffl~~4 8mffl&fcJ&£&Z%&* &5lM*#l;ttf LiAlH 4v NaBH 4 , NaAlH 2 (0CH 2 CH 2 
0Me) 2 «S?©^Ji^b^x NaH #©&JH**ft4*K: £ 5iS5c^j5feK J: o TlILT 

(Scheme 2) 

jQr-(R 1 )n & r8 



20 




(n>) (m) (m' ) 

^ (OT f ^©jMSSrHUP' fei^Qfi^.-^yy yg0 6-j£ifctt7- 
«fcfc*g£-1-* ; Mtt**^ , Li, M g B r , S nR s> B (OR) 2 ; M' ttL 
i,MgBr, SnR 3 , Al R,, B (OR) ,> ZrCp-.Cl (5$^ RJ±* 
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JSC* (H) IfeliBr, imo^ntf^m+Z&i- ;*0*ttRfc)g*Lfca!)} 
**v-K> 7t fr: f ij ;uf©^/a f yftiMf , **/-/K text-? 

^•hy^A, 7yfc* 9 s?j*m<onfflL&s o.ooi-o.s^g 

©Pd (PPh 3 ) 4 , Pd(0Ac) 2> PdCl, (PPhj) ^©^7^^^^, 0.001~0.5^fi 
©CuI^Oftl^*©^^ *><5V*I4##&T\ +20 t C~+200TC-C5#fl5~4 
io 8ffl^^*5i b\c±y)tt,&m (I*) , (I") Sfctt (I) «rK3t-T5c:_ 

£^1?££„ C£>[^ flS-g-fcUH) (M - H)SrTHF, i/xf;Ux^-r/V^©x- 

XW«T?$5T-fe^y K(ffl) [M = Li. MgX (Xtt^ayv^Sr^-r)3Srffi^ 

T)V?z**sib*7-%{k&ttokft-J§Z*kXffl%-e*Zi (IH) CM=SnR 3> ZnCl > B(0R , ) 2 ] 

iiWSitWS. £fc(in' )(M' »B r, I CO (II' )(M' = Br, 

I) (n' ) Sr^ix.rfx THF, v?xf/bx- ^cca^o^— ri^%^%. hfr^> 
20 £©&fli;zk*5R*SJ£s DMF, DMSO, 7"k h=K!)/HPO*^P hvtttttt 

tert-79 / -/K tK^O^p h VMS* 
ttfeOil^jK^, 0~10*lOhJ/x^75V, i^^TS^ fyv 5 

0.001-0. 5 ^SOPd (PPh,) 4 , Pd(0Ac) 2 , PdCl 2 (PPh 3 ) 2 fe5VN 
25 »Pd/C«©/"«7^^iH|gflc©^«ET, 0. 5~5^i©^=*-f-p<?vl'V J ^>. 

(fta7- h) CifcJ:oTt>±lB-jtta (D , (I 

•*) *fcit (i) -c^^tL^ik-a-^j^M^-etSo tfc(ni') (m' - Br, » 
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* = LOiLfcfc, 0.001~0.5 ^SOPd (PPh 3 ) 4X Pd(0Ac) 2> PdCl, (PPh 3 ) 2 ^<D ' 

5. <n') (p' =no 2 ) ^&fb-g-4fc (m (p* = nh 2 )-q.^«^^ % Jb 

RLtcikS® d") a>e> (I 1 ) ^©3t^;frj££^5£i#T£, (IT) (P 
' =NH 2 )^t (H') (P'tt7/V*y7$ K, 7^1)^7 5 K§©7? KSSr^-f) 

io src, .±E-ttsc (i) T?a£*bafls£-ft©5*>, r 2 > R. 3 ^v>-rn^-^^ 

• r 

^{b^(m)fc5^ftfk^(lII , )t^S^-t l ^3t-e^^ (Scheme 2) 0 



(5$;*, Y„R\ R<\ R 11 , R 12 *J«tt/mfmic:^||L?tii«9) "C^^tlS 



(5£4\ Y, R\ R 9 , R 1 \ R 12 *3j:t/mfmf'^Ufcai»?) 
20 fl^nSlk^^Witf, THF, 5?3c^a: — ^/U^<D^ — TfrWfeflks V 



^*aEt», n-^yf^, tert-^/Pyf-^A<?rCj;^>{kU (Iff') (M 




15 
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7-t h-hv/M*<D#7ti h>&m&mm*. tert-?*;-^ 
fo%<D-7n h>&m&®mhz^tt%tit><Dm&mm?* 0.0001-0/5 #*©pd 
/Baso 4% pto 2 , wc^&mm£t5mM&mmtomK\z£z%m j $>wz.tf 0.1-5 

«fft©LiAlH 4 , (i-Bu) 2 AlH\ i?#7>&m^Z> t K P ^ 9 MkELfe, m^xim* 
ftf&*'fiojj%kK±<>XhW&X%Z> 0 

Yb-&4fe (m) fcitf (m' ) a. 
<h^* (nr ) ^t57ttw^« (m) (m=h) &th 

hL< tt&»tt^-30t;- + 150T;®ffi£T\-W;£tf LiAlH,* (i-Bu) 2 AlH, R a SnH > 
Cp 2 Zr(H)CUCp 2 TiCl 2 -RMgX (Cp tt>>^ n-cy^*?i=/u3t,R tt(ftiRT^;i/2Sv 

©^p^Wb^J-C*Uei-srtKU:i3{k^ (m') (m* = Br, Diesis, 

(Scheme 3) 




{fc^fe (HI) (M = H) Ht0§;ttf, Scheme 3 l^ti 9 5„ 
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tO) 2 P (O) CC 1 jin-^Df ?A«©fi!)fj'^«l:-l 0 
«E«t», n ~/f;H)f!>i^©ti!)f»^^'e- 1 0 0*C~+ 1 0 Ott 
(Scheme 4) 



A R 8 RM ^ S( PR z7 ^N^nr 2 ^ 28 

R 8 R 8 R 8 R 9 



10 BrtfcliCeCl 2 ^OMI^ (H) Sr&U R 2 '«tK^^, C r C,7 

^SSfcttCj-c.r^y^^S^u R a \ R 2fl i*^^4xR lfi - (c 
r ii r ib) v _ (co) j_ R i9 (^^^ -^-iB-i-ttitna^^-cfcs. ) £*-r 

,(CH2)p 



^(CH 2 )q 



15 (sOK #fE#Hii8!B£|i3$rt?fc5 0 ) *>L<li 

(CH^r 



fCH^r 

\ 

•fCH 2 )k — W 



"lCH 2 )t 

£fc, ftlUk-et® (HI) (m=(K M=H, YttgEfcJSHLfcS 5 , {ILLY = H 
~QhZW&&fe<) <0$m<DM£ (Scheme 4) K.ti % 6 * J. y£ fcilT 

20 ft Ki:x^;w^->!?A^7-f KJfJ'A h y f-^y V A?T V. h\ 
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- i o 0^-+ i o otK-5^4 8«jS;^s;^; ( l;!?7/^^ 

# (BI) (m^O, M = H, Y = OH) £§^-?£6o TA'S — ^frSrSS^WBft^ 

V, T± h~ h y/Mf<&» IS t°yv?V, HJxW5I/*Otti# 

fiT, tL<H^biMilifflXjV>0t~15 0 t CT'5^~4 8^ 
tjeJ: 9 7vvWb#t>L< ft^-x/v^ (in) (m= 0 , M = H, 
10 Y = C,-C s T/W3^v'S, tfcltC 1 ~C 5 7^/'f/i'S) Sr3SJ5£-e#£o . 

h^fy;K h/W^V, THF^cDjgSftM*, - 3 Ot-1 2 OtTO. 0 
15 0 0 1 -0. 5«©>8S*/W*Bfe» fllfctfS c (OTf) 3 , BF 3 'OEt" 

5t-C#S 0 y f-VJ* h y y^VTir^y K*JBV>fc#<a'H:tt8;U:.J:5Ift)» y 

20 r*>/Wbfr!:WjLtf, THF, *?9x*xx}9 y y* V/Vx^ T*h=M>A'* 
©»l!ifc&0t t K 0. 001§i-0. 5«OCuCl, CuU>5V>li«tt 
^©SOte^W^&T, -tofc-TZT S >£0 , C~ + 1 0 0tt5^-4 8$fH) 
^^t^CHa!) (HI) [m=0, M=H, Y = NR 2S R 26 0£<F, NR 2S , 

25 {m=0, M=H, Y = NHR 1B (iS*, R 16 ttffcfcJfe^ Lfcil 3 ) } fc#U 
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J: !? (m) {m=0, M= H, Y = N (R 1 *) - (CO) (CR" 
R 18 ) v- (CO) j-R 19 (5t*, R 16 ~R*\ j '*J:tfvttttfc£«LJt» 
(3) } »5t1-5CiiST^S„ 
ffc^fc (in) ( m -l~ 3> M = H. Y = -NR !S R !! ; R 2B , R 26 |ig6K£^ 

TV — 2 0t~+ 1 5 0.r-C5^~7 2m®BLfcZ-&ZZbiZ£V (Iff) . {m 
= 1-3, M=H > Y = NR n R 28 (^cf» % NR 25 % R 26 tt&fcjfcfc LfcS 5 ) ) 
*3mi-ZZt&T?Z5 u $£>fc\ r©*«fe-C»3ft-e#S (III) {m=l~3, 
M=H, Y = NHR 1S (5C^ N R ,6 ttgEfc£i*Lfc»!>) } fc#L, _h|B (HI) 

{m=0, M=H, Y = NHR 16 (5£* s R i« HgEfcjgg Lfcii 9 ) } 
ffiV^O^^^Jt-e-SfSmiiJ, ft^-ft (Iff) {m=l~3, M=H, Y = N 

(R 16 ) - (CO) (CR"R 1! ) v- (CO) j-R 19 (^, R 16 ~R 19 , j 
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X 

±t*tote©JlfifiMlJ, &mn&5-(Ottit><D&&mL ftftM, Mttflk 5^36% 

* ^t;^i:»A- K* /t ;^ itf y 7 h*i/*A'^*Ji5. 
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p&j> m®M0>£5te%nmk ft&ftL a*»u Kwaifc^bxv^- 

m^^^X^XhX\i\ X-7U-M<Dm&%&tt.. Wx.rf#S#fFS& 2868691 
J: tfH^ 3095355 ^#^^IC|E^$ tbTV> 3 C 
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firtttfi. ziokmn. mmm. mi, #mL mm?* v- 
5 u mzttmifeft)Mi&o&mtt\zj*mkfc. *tcttm&<Dm%m®.mz-mMvx 

10 HifeM 
15 i^ffllTT'^-pfc ; 

4) mll5-ife5t (I) ©SW»©iItt/D h>- CH^fclilH) ^Ettft 
(NMR) ft'(3 0 0MHzXll2 7 0MHz, m^mWte rtfttf 3 0 
OMHz) .*3iU?/^fclt®fi^-<^.h/V^-X?5l^Ufc : 'H NMRtt^KJgJg L 
25 ft^PI^m^^*^**^ K (DMSO- d 6 , DM S O - d 6 ) tb 5 

l^np*M (CDC1 3 , CDCI3) <fT?!I^U ft^v'7Hlif h7^W 
7^ (TMS) ^rS^^-f-^T/W^fii (6ppm) X&Ztl. tT- * #mSliTl5i- 
^X^SW : s, ; d, ; t, £li ; g, M$ ; m, 
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br. ^P-KtT-^ 

5) T12©IB&^£/B^fc : n-^U-V (Hex Sfctt^f-X) ; Ac T"k^ 
S; Ms > * v;*;l/Jfc=/vafc; Tf h^/i'tD^^^^^S; E 
DC 1- [3- {i?x.?-A'T% tVi^] - 3 - KjftM 

5 6) ^x^jfijifA^-^fa^T^^-eas^Lfcc 

Diffractometer: PHILIPS PW1700 
Target: Cu 
Monochro. : Graphite 
Tube Voltage: 40kV 
10 Tube Current: 30mA 

Divergence Slit: 1° 
Receiving Slit-'. 0.2 mm 
Scatter Slit: 1° 
Range: 3-40° 2 0 

15 

<-a-J&0!l 1 1-(1, fM-/Pl?=^)-4^ f/Vlf<<7^> (4a) > 

g^gfc 1, f/W2-/P x-^TA -2->f 

^ T-feT"— (51. 5 g, 408. 2 mmol) , (I) (2. 02 g, 20.4mmolK K 

!)xf;V7?> (56. 6 mL, 408. 2 mmol) *3 £Xf f-f^M^ ^> (54. 3 mL, 
20 489.9 mmol) <D THF (480 mL) IgfKSraiJET 2l^fBlKJS$*fc. »S»4:*«SL, 
tert-7*^/V^^^^— X/l' (200 mL) **flt, ^/4*<r#U[»TrttW L 

zK»«t**P^., *>9uxx*9V (500 mL x 1, 150 mL x 3) TfttHLfc. ftttift 

25 £ Y) ffiX! (60*C/5~6 Torr) L^M^VbtrMttA^: Lti 

7t (49.07 g, 72%) 0 
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4a: 'H NMR (CDCI3) S ppm: 1.40 (s, 6H), 2.28 (s, 1H), 2.28 (s, 3H), 2.4 
9 (br s, 4H), 2. 69 (br s, 4H). 

<&M2 N 4 -(3 - ^oa - ±--7fr*n? - 7 - [3 '- * f-)V - 3 - 

(4 - ^ ^/V - 1 - tXy-^/l.) - l - !) y-sT 5 V (2a) 

> 

1) mk^X-fr (200 mL) 7-^ a n-6-ri ha-3tf - ^r^-^y V-4-^"^ 
t 1-2 n D-8-- hn - 3H - * + y-i-^ryom^ (W 3 : 1. 52. 0 g ; 
Leonard lb , J". 0r^. CAea. 1975,40, 356-363 fclBfc) &£tKDMF (0. 7 mL) 
Sr*PA4fl#Bgap^aiaELfc ( , OT^WLF/^y (150 mL) %*PX^ 

(280 mL)£;*JP;i, Lfc. ^OjBWKfc 3-?aD-4-7;Vto7-!) 

> (36.9 g, 253.6 mmol) 0<< V -fxi/<J-)V^> (760 mL) Sr^TL-fe 0 £ h 
K^nn.^jry (300mL) &3}P;t 20*tT 20 Lfc.*?frT^-$- X (600 
mL) &2D;i, 20 c C-C$#£$!tt*: o ifcJSrtfo&itBlU ->^rihv (200nLx2) 
?fc$£U »ffTf£»Lfc. ^ —A" (1 (120 mL) (CiP 

t , TkftT W utcas f> f 'J $ y (30 mD £ipx7t 0 M/xmb#M 

*M£, U * (700 mL x 2) "e^Lfc. JglftHfe (65 g) §7 

-feh->y 7 w d.2 Dxum^^mi^ mwL-n> tnmmx'hi> a-?** 

- 6 - = h d - 4 - I) — JV) - (3 - ^po - 4- 7;Vtd7x = ;l') 75 

> (54.6 g, 67%) £#7c 0 

2) (7-^pp-6- = hP-4-*t/!)s^) - (3-^no-4-7;i/tn 
7^-/1-) T$> (14. 2 g, 40. 1 mmol), l-(l,l-^fyH-7Dt'-/V)-4- 
* J- fls\£ (4a) (10.0 g, 60.1 mmol), 3 pffcrtB ( 1 ) (380 mg), 4o«t 

h7^( hi) 7 =z=z/V7isX7 J y)^7v?7^ (1.39g)©DMF^*& (70mL) 
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fc 50VX'&m% 15 Mil h y ^f-iV7 % y (1. . 39 mL, 100. 0 mmol) £ 

&anx.fc 0 tkf&wzmm^^ (200 mL x 2) -c^i±)> <&$u mmistz, 

;W) KttU h nft - 4-7;VtP7i^)- {7 - [3 

- /• - 3 - (4 - y - 1 - i^=/V') - 1 - y^-^w] - 6 - - b n - 4 - 

^t/y=^} (3a) (7.25 g, 37%) &»fc„ 




CI 



N 

3a 

3a: »H NMR (CDC1 S ) 5ppm: 1.54 (s, 6H), 2.28 (s, 3H), 2.53 (s, 4H), 2.82 
10 (s, 4H), 7.21 (t, J = 8. 7 Hz, 1H), 7.59 (m, 1H), 7.99 (m, 1H), 8.08 (s, 
1H), 8.80 (s, 1H), 8.81 (s, 1H). 

-hP#3a (3.69 g, 7.64 mmol), (5 mL) *5 XXfWiffi^. (1.71 g, 30. 

6 mmol)©^^ /— ;V (100 mL)-* (50 mL)!g5®i&£- 20 frfflMffiZ 1£tc 0 

*>-fc7W hTifgiiLfc /-/V (150 mL x 3) "Cgfe^ U ig*£&«*g 

Lfc^tjTk (100 mD*ip*.Wm4fe&»]&U £/&^£*-ei5fc#Lfc 0 i^/ET^: 
$-f 5 <h, g#Jfci-£T^ 4 -(3 - 7 n d - 4 - 7;wtn7x^) - .7 - [3 

- y - 3 - (4 - y Tvu - l - fcV<7 -^=;v) - 1 - ^f=;u]-4;6-^ty y ^i? 
20 75^ (2a) (3. 02 g, 87%) 




2a 

2a: l H NMR (CDC1 3 ) 6 ppm: 1.55 (s, 6H), 2.30 (s, 3H), 2.53 (br s, 4H), 2. 
80 (br s, 4H), 4.53 (br s, 2H) r 6.93 (s, 1H). 7.11 (s, 1H), 7.17 ( t, J 
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-8.8 Hz, 1H), 7.53 (m, 1H), 7.88 (s, 1H), 7.93 (dd, J = 2. 5. 6.5 Hz, 1 
H), 8.58 (s, 1H). 

5 7;^o7x^) r^;y> 



• mL) ^-lOS^^C^iPL, 0.88 M©7x-yvy ^ £ VTHF^ (19. 8 mL, 17. 
4 mmol) £«$>o< <3®TLfc 0 30 DMF (5.4 mL, 69.6 mol) l:)STU 

tyo < *) t-20*C*-C#fibfc.SJE&jB[Kl*?jKK7k^SK (100 mL) feail;UMg«L 
10 'iWWBlx^ (80 mL x 2) -CftitjLfc. lll^I, Mftft^iX 
feOBft; (5.66 g) SrT-feVV (50 mL) *?£T, i©** IS Jones 

MX (20 mL) &i$>o< !9iP^, £i&$T?#M&L7te Sl^il^y :/o/</-/u*r 
Al*.fcft, aiftfUfc. 2mol/L*|fl5tMI^*#* (100 mL) ^AP^.M 

15 j|L4-^P*-2-=FB$Sf» (1-95 g, 52%) &#fc„ 



1H), 14.1 (br s. 1H). 

20 2) 4-^D*-2-- hPgcMBt (1-80 g, 7.83 mmol) Kl 0. 88 NtK^^ MJ £ 
(10 mL), ^.mm (133 mg), V -fn tT/UT^a -A- (0.7 mL) «r*P 
76'Cfc;bna&Lfc. Lfc#&, t K?^^ (1-1 mL) £*3>o.< 9 t 

£ 4-^o*7V h7=^S (1.73 g, 96%) iWbtlft. 



1) (4. 32 g, 15. 4 mmol) 0THF^$ (250 




'H NMR (DMS0-d 6 ) 5 ppm: 7.80 (br s, 1H), 7.98 (br s, 1H), 8.25 (br s, 
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Br^^NH 2 

*H NMR (DMS0-d 6 ) 5 ppm: 6.62 (dd, J = 1.5, 8.5 Hz, 1H), 6.95 (d, J = 1. 
5 Hz, 1H), 7.56 (d, J = 8.5 Hz, 1H). 

3) 4^a^7> h^-A-m (1.63 g, 7. 55 mmol) CSIS^Tv^y (l. 
96 g, 18.9 mmol) &Xtf2-? S (25 ml) %M?L. 7 B$ffl Mai 

SfcL/c,, S«^7 5^ (1.45 g) %m*.£ £>{C 6 R£fHJit?SELfc 0 ^T^^- 
-TtK« (30 mL) SriPx, Ltffe<&£N£, ^fife«J*«Si % ftfei- Z k 3 ft t 
1TZ 7-7a*t - 3 H - }) > - i-*^ (i. 6 7g, 98%) 



o 




'H NMR (DMS0-d 6 ) 8 ppm: 7.69 (dd, J = 1. 9, 8. 4 Hz, 1H), 7. 89 (d, J = 1. 9 
Hz, 1H), 8.04 (d, J = 8. 4 Hz, 1H), 8.14 (br s, 1H). 

^® (3 mL) (3 mL) 7-^ o * - 3tf - 

1/ > - 4-^"^ (1. 67 g, 7. 42 mmol) £APx. ttftfift 95^-100^^ 1 P$Mlftl 

mvit 0 Btj&m&Tk (50 mu fcfctf, &j*»*ritabfc. 

-^p^-8-^ h p - 3tf - *i~yy >-4-*Z/<Dm5.6 : ICDjg-g-ft (1.3 g, 6 
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l H NMR. (DMSO-d 6 ) 5 ppm: 8.15 (s, 1H), 8.27 (s, IH), 8.61 (s, 1H). 

ZOmit®) (l.26g) &&f&M2-l)tmm(Dfi&:X' (7-^P*-6- = hB 
5 - 4- *c?/y -yU) - (3 : ^od-4-7;^d7j^) T ^ ^ (1.38 g, 7 
4#)££&bfc 0 




(7 - Zfu* - 6 - = h P - 4 - ar-fy y =/W - (3-^un-4-7/^o7i = 
10 )V) T % 1/ 

'H NMR (DMS0-d 6 ) 5 ppm: 7.46 (t, J = 9. 2 Hz, 1H), 7.77 (m, 1H), 8.13 (m, 
1H), 8.25 (s, IH), 8.73 (s, 1H), 9.33 (s, IH), 10.37 (br s, 1H) . 

<£^0!l4 (7 - T'P^e - 6 - = h P - 4 - *k-TV}) - (3-^pd-4 

15 -'7;u^n7x=/v) 7 5yt|jjfi> 

1)2, 5-^/n^=l«P^fy (80g, 285 mmol) ODMF (500 mL) i&ifcfc. 
i'Tl'im (I) (38g, 427 mmol) lOOtT* 1. 5 mMUlW L7c„ &J&*&£ 

F/l^^ (750 mL)-7K (1250 mL) &Mz.tc 0 j^W7^ h (5 
0 g) &7}n£+#KM#Lfc^ ^^^^[*L7c: D it$:£#iau ^t^^Tk 
20 (500 mL), 1%T^^ = TtK (250 mL x 2) , 7k (250 mL), «SfpA«l7k (500 mL) 

b D^yf VSri^ifSf fei^t (61.4 g) -fcftfc.-.ih/fcgltefc 
^^/k (270 mL) fcjgfl?U Sfe^fi^-TRfP^I (330 mg, 1.35 mmol) g 
^Hrt£7k£g&LJt#, **#ffl5&T41.5l$fffljg#Lfc. > Wfe&£^£U 
25 »«E«:tt»3i^/u (200 mL)^^-C^^/-/W (J00 mL)Tifefr bfco JS^Sr^tff 
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5 



. Lfcfc, WTOL^n^Ty h?s^75 K (40g, 186 mmol, 65*) % 



'H NMR (DMS0-d 6 ) 5ppm: 8.10 (d, J = 8.3 Hz, 1H), 8.21 (dd, J = 1. 8, 8.3 
Hz, 1H), 8.57 (d, J = 1.8 Hz, 1H) 



^CONH 2 
Br-"^NH 2 

10 

4-7 P ^ T V Y 7 S K 

'H NMR (DMS0-d 6 ) oppm: 6.61 (dd, J = 1. 8, 8.4 Hz, 1H), 6.81 (br s, 2H), 
6.89 (d, J = 1.8 Hz), 7. 17 (br s, 1H), 7.46 (d, J = 8.4 Hz, 1H), 7.79 
(br s, 1H). 

15 

2) 1) l-7°u*T > Y V-frT X K (40 g, 186 mmol) &^?/ — fr> 

(400 mL) «fi?Lfc„ £ftfc*#T*#Lft#fe, h y » A* I- K (54. 
2 g, 93 mmol) . * ^ f"^ (60.1 mL, 744 mmol) 1.5 

&mmmL\.it. fcfom*mm.khtc'&, * (5ooii)ttxHM (40 

20 nL)SrJnx.fc. g£J£Tig$&L£ kf;:* (200 mL)Sr*Pit» #rfcb^£!i© Ufc„ ttjft 
?-/p^ - 3tf - V y-4-*> (35 g, 156 mmol, 84%) &#/c 0 

7-/d'^ - 3ff- *t'/!/^-4-*y 
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l H NMR (DMSO-d B ) 5 ppm: 7.68 (dd, J = 1.7, 8.5 Hz, 1H), 7.88 (d, J = 1. 7 
Hz, 1H), 8.03 (d, J = 8. 5 Hz, 1H),' 8.14 (s, 1H). 

3) 2) T?#fc - 3ff- *rjr*S I) >-4-&> (35 g, 156 mmol) 

hW^mmm (56 «d &&&<5<>mTVtc o ffiTmT^gbizimffl90°c 
t:tiP»tfc„ MSrill^tfct, flc* (1.5 L) U:fcW\ t!fttlLfc@te 
SriS&U tK (500 mL)t?«fe#Lfc 0 ftjftjcj; 9 7-7 p h p - 3tf - 

r/-4-tyt7-^n^-8-=fo •3ff-^t/9^-4-tyca^li (^3:1, 

10 37 g) SrWfc. 

(205 mQ&.fctfDMF (2. 5 nL) SriD* 2 BSWJnJftaSK U 
fc 0 RjE&»Efr*JET«l»ftBL*:. 'tU'v^ p (370 mL) *Jp*.M. 

Kl-CSS^b^^ib 3t^ PP-4-7/U*or=y > (21.9 g, 151 nunol) 

(l.l L) »«[S:«iTU*e>fc4i^lHJS#Ufc.aS«K:^*1>-> (1. 
15 1 L) ^Mx.iZm^3^^tc a ftmzi: •? (7-^nt-6- = hn-4- W 
- (3- ?PP -4- 7;UtD7a;-/V) 7 $ ViftgMtt (42. 7 g, 98.4 m 
mol, 72%) fc&fc. 




(7-^P^--6- = hn - 4- ^r^- x /y = >^) - (3 - ^ p P - 4 r 7;^n7i = 

»H NMR (DMS0-d 6 ) 6ppn>: 7. 52 (t, J = 9. 0 Hz, 1H), 7.81 (n>, 1H), 8.15 (m. 
1H), 8 ? 33 (s, 1H), 8.86 (s, 1H), 9.54 (a, 1H), 11.16 (br s, 1H)„ 

4) (7 - Zfu^r - 6 - =■ hP - 4- V -/V) - (3 - 2 a P - 4 - P 7 

25 T^^jfiStt (42.0 g, 96.8 mmol), 1- (1,1-5** f'/U-Z-'? p t°=^) 
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-4-^ (4a) (19.3 g, 116 mmolh fi/iW^y (47. 2 mL, 

339 mmol), ©DMS O (400 mL) ##|i:oir>-Cj*jETJfc$tfL 
£ 3 IhI^tV^, 3 ZfcB (I ) (460.8 mg, 2. 4 mmol) v h y V frib X 7 ^ ^ 
(2.53 g, 9.6 mmol), gfcgfe/<7^*A CH) (543 mg, 2.4 mmol) fciB^SOt: 
5 t?-9«plW**FLfc. K&ffcfcM* Lfcm^S^^ (750 mL), IXTV^-Tzk 
jj}ft.(l.BL) ^&#Mt7-f h (50 g) SriP*.T«^L*: 0 ^»««r»*Ufc«» 
#$£Ji&&fP«*(500 mLX2)T?fe#U h y ^J±T 

»«ESr«*Lfc. M^S^^^/Wpf (10: 1, 130 mL) 4 id 

&^#L#rffi^&i!t&Lfc 8 iliatbftT-fe h= MJ^ (100 mL) T»$r >$G&ff\,\ 
10 ftjft^i 0 = hP(* 3b (23.3 g, 48.3 mmol, 50%) £#fc 0 

< Hi&fll i > 

&&.W2<D%m-?'&btltcT /&2a (6.08 g, 13. 4 mmol) , T ? V /Vgft (1. 
38 mL, 20. 1 mmol) , h V $ V (2. 8 mL, 20. 1 mmol) *5«tt^ EDC (3. 86 

15 g, 20. 1 mmol) <D DMF (100 mL) *jft4r*ffl-C-|fe8l*F Lfce &fS»7 * y ^ 
@£ (0. 46 mL, 6. 71 mmol). h V ^IVT % *s (0.93 mL, 6. 7 1 mmol) ioJlL^ED 
C (1.29g, 6.71 mmol) &Mx.. £ h \Z.-®ffl$ htc a SJSIRfrfiW* (300 m 

20 U B«)fc-r5^l» la &mtc (3.41 g, 50%) . 
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la: 'H NMR (DMS0-d 6 ) 8 ppm: 1.44 (s, 6H), 2.15 (s, 3H), 2.35 (br s, 4H), 
2.64 (br s, 4H), 5.85 (d, J - 10.3 Hz, 1H), 6.33 (d, J = 16.9 Hz, 1H), 
6.58 (dd, J= 10.3, 16.9 Hz, 1H), 7.47 (t, J = 9. 1 Hz, 1H), 7.84 (br s, 
2H), 8.20 (br d, J = 6. 1 Hz, 1H), 8.64 (s, 1H), 8.69 (s, 1H), 9.88 (s, 1 
5 H), 10.01 (s, 1H). 

<nmm2> 

3 (ojsmx-ntc (7-/0^-e- = hn-4- *°rv v =ao - (3 - 9 n 

10 (4b) -&J5fc«»J 2-2)3) t R|*©^r jfe-Cftl-g-WT $ 2b &#fc 0 

2b 1 <b ra«**'ife-efl5-S'1fc lb £#fc D 



15 lb (HX^87%): J H NMR (DMS0-d 6 ) 6 ppm: 1.43 (s, 6H), 2.61 (m, 4H), 4.18 
(m, 4H), 5.84 (d, J = 10.2 Hz. 1H), 6.33 (d, J = 16. 9 Hz, 1H) . 6.56 (dd, 
J = 10.2, 16.9 Hz, 1H), 7.44 (t, J = 9. 1 Hz, 1H), 7.80-8.00 (m, 2H), 7. 
95 (m, 1H), 8.60-8.70 (m, 2H), 9.85-9. 90 (m, 2H) . 



O 



HN 




HN 
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2b (Jfc^7950: 'H1R (DMS0-d 6 ) S pp ffl :i. 47 (s, 6H), .2.64 (m, 4H), 3. 65 (m, 
4H), 5.55 (m, 2H), 7.43 (t, J = 9.2 Hz), 7.52 (s, 1H), 7:65 (s, 1H), 7. 
82 (m, 1H), 8.20 (m 1H), 8. 39 (m 1H), 9.64 (s, 1H). 



4b (JfcSfS 73%) : 'H NMR (DMSO-d,) 5 ppm: 1.39 (s, 6H), 2.31 (s, 1H), 2.64 
(t. J = 4. 7 Hz, 4H), 3.75 (t, J = 4. 7 Hz, 4H) . 

5 7-^p^-W j -(3-^ o D-4-7;^n 7i^)-4,6-^ty !) yv? 
7K> (5)> 

J-)\> (2.5 L){Cil7G^ (84. 2g, 1.51 mol) t 1. 5mol/ LMM (605 mL) 
SrAP*, MWLtetfh 9QV\Z.mB.Ltc, ~ (7 - 7*n^e -6-=fn-4 

- ^-ty ]) -jv) - -4 - 7/Wtc7i = /U) 7^^30^C1 

®htz.X) 30g-foft4[e]S53)qLfc 0 5 ftlKMNfttiltfE ftii* 50<C{;: L 2 

S^*Wl;t h V V &i!tfm (450 mL) b 1 ^^7KS&{k^ V JJ ? ^Tk^T PH & 
7-8 f?<a#ufc. ftgg^/V (1 L) &£V±yJ h (300g) 
W<®M, -t^J bMm*ftitc 0 THF - gtgl^fvU (i :1> i L ) "Ci5fe 

#U Wfc^JETMLfco mffimiz-fr (1 L) SrAllx^fe^ML, j&JET 
BOlC-C-efe^L, MMft^ (108. 76 g, 98%) 





HN 



Br 



N 



5: l H NMR (DMS0-d 6 ) 5 ppm: 5.77 (s, 2H), 7.43 (t, J = 9. 3 Hz, 1H), 7.60 
(s. 1H), 7.80 (m, 1H), 7.94 (s, 1H), 8.18 (dd, J =6.9, 2.1 Hz, 1H), 8.39. 
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(s, 1H), 9.72 (s, 1H). 

<-£f&0j6> [4-(l, 1-^/3-/^-2-7* t°^)-l-fc°^7^=/V]T-fe h-.h» 
(4c) <D$M 

1-(1, l-i?* f/U-2-7°n t°=/U) f-^^v'V (350 mg, 2. 3 nimolh^®f# V *J 1* 
(480 mg, 3.45 mmol) (D / ^jU^^-jU^r h V (MEK) ffi$9& (10 mL) td^D^T 
i? h iJ/U (0. 176 mL, 2.53 ramol) SrABx., ^*&T' 30 #t&# Lfc 0 HJ&$t& M 

ek L, iiiILfc 0 M£iifc5U ^Mfc^ (0.439 g, femm) 



if 



4c 

10 4c: 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.40 (s, 6H), 2.31 (s, 1H), 2.68 (br s, 
8H), 3.52 (s, 2H). 



<mmm3 > 

1) 5 (1. 0 g, 2. 72 mmol) , [4 - (1, 1 - is/ ^ - 2 - zfn f n/U) - 

15 1 - v^W] Tir b =■ h 'J A' (4c) (624 mg, 3. 26 mmol) \Z. YD x-f-AsT 

^ y (15 mL) tDW (3.5 mL) Sr^fc d^fl^M^ L^I±T$JcL ^ 
3??ffl&<t 1/^7 $fE£ 3(U?Tl\ MJ7x^/V*^7^y (35 mg, 0. 16 ramol) 
fccfctfem^yv^-k (H) (18 mg, 0. 08 mmol) S:*Dx 80TCr- 4 NFRHfti* b 

fco 5^mafci ^J±Ti&&fc©£Lfc 0 MKSWTkfcADx. W 

fvU-^y-VU) fcttU &&}b-?Z>*v7}) >Wt&®)2c (1.07 g, 82%) 
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2c: 'H MR (270 MHz, DMS0-d 6 ) 5ppn>: 1.48 (s, 6H), 2.56 (br s, 4H), 2.70 
(br s, 4H), 3.73 (s, 2H), 5.54 (s, 2H), 7.42 (t, J = 8. 9 Hz, 1H), 7.51 
(s, 1H), 7.64 (s, 1H), 7.81 (m, 1H), 8.20 (dd, J= 6.9, 2. 4 Hz, 1H), 8. 
39 (s, 1H), 9.64 (s, 1H). 
2) \t^2c (500 rag, 1.04 mmol) bT £ l J A- 8ft (0. 36 mL, 5. 2 mmol) „ 
h V ^/UT 5. > (0.22 mL, 1. 56 mmol) $5£.Tf EDC (297 mg, 1. 56 mmol) 
©DMF (7 mL) ^Srlif- Vb®W\stc a K/fc&fci&fiETg* U MWtK 
(70 mL) tCfctf, m&tytffiiii tfc 0 ^S^^^itK^-^^y-^T*^ 

38 mg, 61%) . £#/c D 




1c 



lc: ! H NMR (DMS0-d 6 ) 6 ppm: 1.44 (s, 6H), 2.50 (br s, 4H), 2.67 (br s, 4 
H), 3.71 (s, 2H), 5.84 (d, J = 10. 1 Hz, 1H). 6.32 (d, J = 16. 9 Hz, 1H), 
6. 56 (dd, J =16.9, 10.1 Hz, 1H) ,7.46 (t, J = 9. 2 Hz, 1H), 7.84 (br s, 2 
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H), 8.18 (br d, J = 6.8 Hz, 1H), 8.63. (s, 1H), 8.67 (s, 1H), 9.89 (s, 1 
H), 9. 99 (s, 1H). 

<Hi£#!f4~ 2 5 > 

5 7-7' P -t-iV 4 - (3-^ D n D7i rs. /V)-4, 6-^r "f H V^7^ (5) 

T^^-f i9^75 2, l4rl83ftUfc (scheme 5) „ ^ttftl©^^ 



Scheme S 




H 




H jN 
R 3 




5 
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<&J&W 7 ~ 1 2 > T-fe> U y 4 
7 > 

4 g : acf-^jV-^r ^i/ty u K© 0.5 M THF (360 mL, 180 mmol) 

Sr'akJfrTflH^U 1,3-5?:=. Y*fT-t b> (21. 93 g, 150 mmol) £7®TL7c„ 
7jC<^T30^KWbfc^, 4S7KHfSfe. (18.4 mL, 195mmol) «TU lilTl 

mzftte-ofco &mJS*t&fnMW&, mftiti&TkT'mftL. mMm?r*mx 

fcffi-TS ZLt^X?) mm 1,1- t**-^ h ^s* ^ - 2 - 7"p t^/u 
ji^X/W (31. 36 g, 97%) £#fc 0 

IfcBfc 1, 1 - (^ h *So* - 2- /n iXf^ (15. 00 g, 70 

15 mmol) il-^^^^v?^ (8.41 g, 84 1^01), (I) (350 mgh 

}-yxf;l,7$y (9.7 mL, 70 mmol), £THF (150 mL) fci£#U 2 
f»JB8tLfc. S/»7^ 'BuOMe £ ft! 3N iMfe-CtttU Lfc„ 6N 

20 Mt5:tia*)W^ 4g (15.30 g ,' 86%) *%tc 0 
<&f&M8> 

4o: 1-(1, 1-5^ f-;v-2 - r=.;v) t°^y v 5 ^ - 4 - A 4k m&ynWk 
Lt4-fc KpStv/I^i; 5^&J3V\ ^fiSl«loMK*t"C^j8 ; JR* 54%] 
(6.0 g, 36.0 mmol) £r THF (100 mL) fc&fcU NaH (1.73 g) i&XTfiatfc 
25 y^/v (7.7 g) *MtL, ilT-SS^Lfc, U ^KtrSHX-v 5 ^ 

M?:Si3:f/H:^L, Jki&T* 4N ^ - Rgfe^^/u (9 mL) frflTFU 
^lSfeifc«<feS:»^, $£&L4o-HCl (4.0 g, 51%) Sr#fc, 
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>&mm (2. 5 m-m &f&m 1 <o^m\zm zx&&. ; jr^ 42%] (e. 0 g) 

40.0 mmolh t^^y (3. 50 mL) ^^v^^dp^^>-^ (60 mL) £*#T 
«#U ^W*-;^n!) K (5.6 g)£afl;l£ D ifi^T^o< 9 
*£;&n;t^pp;rf^Tft&t±JL7c 0 ttJi5^^a^7K«, 7k. fciU^M; 
tlTk-C^L, 0^^,iX^A±T^Lfe o ^ra^^^i^i;^^ 4m (7. 
80g, 85%) LT#fc 6 
<#/£#J 1 0 > 

4r: 1-(1, 1-^^ f ;>-2-/n tXy i/ v (5.0 g, 33 mmolh 2-*pp 

^9vW< ?vl^n-7vi. (4. 7 g, 50 mmol), 3 h y £ A (35.0 g, 233 mmo 

1). ^#y>A (9.2 g, 66 mmol) ^ ^vM^/v^r f> ^ (150 mL) {C!^© 
U S^5r3 0rWiSlLfc o ^£$£ET^5&U ggitKS^^/v^n 

U/Co III-iffT|4Lfcl ^£g£g£^5vW^8?U 4N MM. - ffiBftz 
<f)\s (17.0 mL) £2jPxfc 0 flrfflLfcfc&SrilifiU «JEft»LTfl*&* 4r (7. 
44 g, 79%) fcgfc3t£0 ( P B £ LTlfc, 
<^J*ffil 1 1 > 

4s: l-(U-i;yf/H-/Dfryl')^7^> (5.0 g, 33 mmol), T^y 
P=h!)/U (2.6 g, 49 mmol)*;* HJ—)^ (50 mL) tC»»LSitt^*3 
BSfHL 55'C-C4l*m»#Lfc. 5U*®&««SU «JE$£jftLffc^fc 4s (6.51g, 
96%) SrH6fe3feSi:LT#7t u 
<-£j$#ll 2> 

4v: H;l/xy-4-^/V*y^ 3 - )V rc^^/u (4. 0 g, 17.8 mmol), -=E-/P 

(2.94 mL, 26.7 mmol), ^g£#y?A (2. 96 g, 21.4 mmol) <DT± h=- 

iv&mmm (40 mu * 2. 5 NF«ai«E*-e-fc 0 »-a-w**i8u a** 

Sr'BuOMe (20 mL) X'fcfr Lfc„ flt$£Mb, 'BuOMe (40 mDSrJPXL, £.f$®% 
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3N&Wt (30 roL x 1, 10 jbL x l) VftUti Vtc B ttttllKfc 6N*8Mb^- h !> <7^7K - 
i&*£&&Stt£r^-f £T;&B;t, (40 nL x 1, 20 mL x 1> "CftbtfJ 

Lfc„ *T$U1&£;&, «*gMfr&<» 4v (2.44 g, 98%) Srifc^fC i LT#fc 0 
4v (3.94 g, 28.2 mmol) fc i?a:^/Uat— (20 mL) !:^L, 
5 *#±Jf#Lfcj9S&, 4Nig@e-glPB?^^ (7.8 mL, 31.2 mmol) SrfSTL,.fc D 

&Tffl&-f5Z.tl££ 4v • HC1 (3. 78g, 76%) & t LT : #fc 0 

<H1S«2 6> 

10 1) h ilo:f-/UT5: ^ (5. 5 mL, 40 mmol) <D3L? / —frfeifc (30 mL) |C& 
i&T2?*^UT5 >4fclfctt- (3.26 g, 40 mmol), f ^i'f h7-f V/p^'> K 
(11. 8 mL, 40 mmol) *3£tf 1 - (1, 1-5? ^ - 2 - f-yV) JJ 2?> 
-4-^-y (41) (3.3 g, 20 mmol) &i»jtfc. 7 B*ffiI»#gL NaBH 4 (1.13 g, 
30 mmol) M ;tMT-§fe&# Lfc„ &f&*$& 5%T ^-7* (80 mL) lC&> 
15 »*, ^nu^y (100 mL) Sr*Pitfc. m&V>&±y<4 hfltiSU M±®£¥ 
(30 mL x 3) "C^fr Lfc 0 '**Jf U f 9 ***** 

^ (20 g) TfaaLfc. tt#***-u. »feft*@#£»£E~F, 

fcfi&^ift lOOt/O. 1 romHg) [1 - (1, 1-2?* 9vV - 2 - T'p t°-/V) - 

4 - ^'J^Hv^^W^V (4aa) ^ife^iLttfc, '. 
20 2) 7--fu*-N 4 -(3-^ on-4-7;via7x-;W-4,6-^t/ 1) 5 > 

(5) (557 mg. 1.52 mmol) , 4aa (383 mg, 1.97 mmol). h 9 ^?vV 

TS> (12 mL) , <£>DMF (2.4 mL) ^I^LT, JjJffiTKft, . 
£ V^Sfef^fc 3 |§JfifV\ M)7x=;V/f:^7-{> (24 mg, 0. 09 mmol) , SlF@£^ 
52>;!7A (H) (10 mg, 0. 05 mmol) ^APx. SO'Ct? 3 B#H8&# Lfc ■ 

3) 7S/#2aa (690 mg, 1.43 mmol) t T V V *Bfe (0. 49 mL, 7.2 m 
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nol) , Y])^3-jiVT%^ (0.30 mL, 2.15 mmol) *5it^EDC (410 mg, 2.15 mm 
ol) ©DMF (8 mL) Lfc 0 S«tt«r«JETS* L, B 

a (127 mg, 16%) . fcfffc. 




1 aa 



laa: 'H NMR (270MHz, DMS0-d 6 ) Sppm: 1.32 (br d, 2H), 1.44 (s, 6H), 1. 
76 (br d, J = 11.2 Hz, 2H), 1.99 (m, 1H), 2.15 (br s, 8H), 3.10 (br d, J 
= 11.3 Hz, 2H), 5.84 (d. J = 10.1 Hz, 1H), 6.33 (d, J = 17. 0 Hz, 1H), 6. 
56 (dd, J =17.0, 10.1 Hz, 1H) , 7.46 (t, J = 9. 2 Hz. 1H), 7.84 (br s, 2 
H), 8.19 (br d, J = 7.2 Hz, 1H), 8.63 (s, 1H), 8.66 (s, 1H), 9.91 (s, 1 

H) , 9.99 (s, 1H). 

<iyfe#!l2 7 > 

I) &J$.M4mM<Djjmz.mCX%l&Ltc (7-yn*-6-=ho-4-*t 

- (3-^0-4-7^071-^) t$ >Mmti$.%7k-* 9 J — 
/wpi M)i^7 5ytteiUH^5 (7-/p^-6- = hP-4-^t 
yy^/l/) - - 4-7/^071-^) 7?y (3. 0 g, 7. 55 mmo 

1) k&f&M 1 ©^^fe^^CT-a-J^LfcTir^V^ 4ab (1. 76 g, 9. 06 mmo 
1) , *5«fctfh y^W^ ^ (60 mL) ©DMFjgE& (9 mL) HfLT^ «JE 
TM%. mmm&t\,>oWlft%3®ft\,\ h } J y^-^ftxyjy (118 mg, 0. 
46 mmol) , S^7v?!>A (II) (51 mg, 0.23 mmol) ^^^80^-^3^^ . 
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3ab: 'HNMR (270MHz, DMSO-d 6 ) 5 pp m : 1.48 (s, 6H). 1.66 On, 4H), 1.95 
(m, 2H), 2.14 (s, 3H), 2.33 (s, 3H), 2.79 (br d, J = 11.6 Hz, 2H) , 2.97 
(m, 1H), 7.48 (t, J = 9. 2 Hz, 1H), 7.80 (m, 1H), 7.88 (s, 1H), 8.16 (br 
d, J = 7.0Hz, 1H). 8.73 (s. 1H), 9.45 (s, 1H), 10.45-10.55 (br s. 1H). 



4ab 



4ab i&f&Ml<D%mtmCX&l£-,tiLm69%'): *H NMR (300MHz, DMS0-d 6 ) 5 p 
pm: 1.31 (s, 6H), 1.45-1.72 On, 4H), 1.77-1. 93 (m, 2H). 2.11 (s, 3H), 2. 
21 (s, 3H), 2.70-2.95 (m, 3H), 3.10 (s, 1H). 

2) -hnfc3aK IN Wi.ffl£ (22. 5 mL, 22. 5 mmol) , (2.09 g, 

37.5 mmol) <D^?;-,\, (70 mL) t&&m& 1. 5 B^it^ 
50<CiL«, IN *8£{!^M ?A7k&& (22. 5 mL, 22. 5 mmol) SriP*., 

^?viv-cife#U a*««rfi*SLfc&, MKSWTk&Jnx., ■Bfc^A'fcTttffl 
Lfc 0 ^rMSrTk (x 3) , ISfn^7Ko]ilM{c^#L % mfrmki- h V V a t* 

WLtz 0 m&kLtcmmm\^ gwti-srs/tt&b (2.7s g> 76%) 
^ 0 
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HN 



j©c f 



N 




2ab: l H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.50 (s, 6H), 1.66 (m, 4H), 1.92 (m, 

2H), 2.13 (s, 3H), 2.33 (s, 3H), 2.79 (br d, J = 10.8 Hz. 2H), 2.99 (id, 

1H), 5.53 (s, 2H). 7.42 (t, J = 9. 2 Hz, 1H). 7.50 (s,. 1H), 7.57 (s, 1H). 

5 7.80 (m. 1H), 8.21 (dd, J =7.0, 2.4 Hz, 1H), 8.39 (s, 1H), 9.63 (s, 1H). 

3 ) T 5 J fle 2ab 26 - 3) t ISUHft^ffiT @ mt&til lab (M 33%) 



10 lab: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 1.63 (m, 4H), 1.86 (ra, 
2H), 2.10 (s, 3H), 2.30 (s, 3H), 2.74 (br d, J = 10.8 Hz, 2H) , 2.92 (m, 
1H), 5.85 (d, J = 10.0 Hz, 1H), 6.33 (d, J = 17.0 Hz, 1H), 6. 56 (dd, J 
=17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.78 (s, 1H). 7.81 (m, 1 
H), 8.18 (br d, J = 6.6 Hz, 1H), 8.62 (s, 1H), 8.66 (s, 1H), 9.88 (s, 1 
15 ' H), 9. 99 (s, 1H). 
< %W\ 2 8 > 



20 T^V& fflV\ _hfEHtS#l2 7 kmWiKlffcV, 3a C> 2ac:£<}:tf lac 
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MeN ^ 

4ac 

4ac= l H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.97 (t, J = 2. 6 Hz, 1H), 2.28 (s, 
3H), 2.38 (dt, J = 2.6, 7.7 Hz, 2H), 2.46 (br s, 4H), 2.53 (br s, 4H), 2. 
61 (t, J = 7. 7 Hz, 2H) . 



MeN 




Sac 



3ac: 'H NMR (270MHz, DMSO-d 6 ) 5 ppm: 2.13 (s, 3H), 2.33 (br s, 4H), 2.47 

(br s, 4H), 2.59-2.73 (m, 4H), 7.48 (t, J = 9. 2 Hz, 1H), 7.79 (m, 1H), 

7.90 (s, 1H), 8. 14 (dd, J = 6.8.2.4 Hz, 1H), 8.72 (s, 1H), 9.38 (s, 1H), 
10.42 (br s, 1H). 




r — if 

MeN ^ 2ac 

10 2ac: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 2.16 (s, 3H), 2.36 (br s, 4H), 2.47 
(br s, 4H), 2.60 (t, J = 6. 5 Hz, 2H), 2.72 (t, J » 6. 5 Hz, 2H), 5.86 (s, 
2H), 7.42 (t, J= 9.2 Hz, 1H), 7. 46 (s, 1H), 7.58 (s, 1H), 7.81 (m, 1H). 
8.20 (dd, J =6.8, 2.7 Hz, 1H), 8.37 (s, 1H), 9.60 (s, 1H). 




MeN 1 ac 

15 lac: *H NMR (270MHz, DMS0-d 6 ) 5 ppm: 2.15 (s, 3H), 2.32 (br s, 4H) , 2.46 

(br s, 4H), 2.60-2.69 (m, 4H), 5.86 (d, J = 10.0 Hz, 1H), 6.35 (d, J = 1 
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7.0 Hz, 1H), 6.65 (dd, J =17.0, 10.0 Hz, 1H) , 7.45 (t, J = 9. 2 Hz, 1H), 
7.81 (br s, 2H), 8.16 (br d, J = 7.0 Hz, 1H), 8.60 (s. 1H), 8.78 (s, 1 
H), 9.86 (s, 1H), 10. 00 (s, 1H). 

5 <||«2 9> 

2a (2.40 g, 5.3 mmolh (170 mg) ©THF.(15 

mL) - J -)V (15 mL) fr%^W%T . M'^ 12 H^flt^ Lfc 0 

A - p< * / -^) K#U 7;y* [m/z = 455 (M+l)] (1. 69g, 70%) &*§fc. 
10 Z.(OT$./fo (330 mg, 0. 73 mmol) t EDC (278 mg, 1.45 mmolh T ? V /i'fflt 
(99 m L)*5.fctf h y a:^-/ur 5 V (200 jn L) ©DMFiS (2 mL) Sr^fi-C 
-Bfe^Lfco Rj£f£Klfi#zk (40 mL) ZMZ. (40 mL x 1, 20 m 

l x i) -ettWL/c 0 i&mmzftm, *«su ^hMmmmtc^vn^^n 

15 -C5g«a-f<5i:Sfi<Ji-t-5{l2^ lad (200 mg. 54%) 



lad: 'H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 0.96 (s, 6H), 1.99 (s, 3H), 2.00-2. 
25 (m, 4H), 2.25-2.60 (m, 4H), 5.73 (d, J = 12.9 Hz, 1H), 5.81 (d, J = 1 
0.4 Hz. 1H), 6.30 (d, J = 16.9 Hz, IH), 6.48 (d, J = 12. 9 Hz, 1H). 6.59 
(dd, J = 10.4,. 16.9 Hz, 1H), 7.45 (t, J = 9.1 Hz, 1H), 7,80-7. 92 (m, 1H), 
20 7.90 (s, 1H), 8.20 (dd, J = 2.2, 6.7 Hz, 1H), 8.61 (s, 1H), 9.80 (s, 1 
H), 9.92 (s, 1H). 

<Hffi0ll3 O > 

<fb-£$4ac (333 mg, 2. 18 mmol). h H^WXt KJJ K (764 mg, 2.62 m 
25 mol) *dJ:u:2,2' -T "J tT *4 V =■ h V (4 mg, 0. 02 mmol) ©ji-g-ft 
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£80 < C-?2l$Wft#Lfco Z.vmmzfc'&m 5 (670 mg, 1.80 mmolL 
yWJ* (H) (10 mg), Y V 7 ^^-SlsfcX? -{ > (24 mg), DMF (1.3 mL) 
*3j:tfMJcc^/V75 *✓ (7 mL) MtL> 80tt4HWLfc o g^^^feiC 
Pdj(dba) 3 (dba = dibenzylidenacetone) (15 mg) £JPx., MMT £ h IC 4 B#Pp3 
5 &#Lfc„ (50 BL)*aPjt, MT?Ltf?><a#U 

. fc. ^J*4fc«:ftBfe3i^/l' (50 mL x 1, 20 mL x 2) fftWU #j$Jf&f£$5> 9k 

fcttU "BAM&tr'grtrttJtMMt (1.02 g) &#fc. 

(500 mg) £ EDC (345 mg, 1. 8 mmolh T ? ]) frWL (0. 123 mL. 1.8 mmol) „ 
10 hy Jt^VT^V (0. 25 mL, 1.8 mmol) *5<tt5DMF (4. 0 mL) MV^Jfifll 1 

M)if;Vf?y) (C#L, #e>ftfcift&4Mr (ISO mg) t7t h 
= M>/u*^fi3»x., SftibS^fc. £ bfcTir h= (4 mL) &;bn£, 

5f«ETfll^LM*^SPLTWlii».«rit»bv B «J -f 5 lae (95 mg. 
15 «»J]Jl4*2l%)*:»fc 0 



lae: l H NMR (300 MHz, DMS0-d 6 ) 5 ppm: 2.14 (s, 3H), 2.10-2.50 (m. 12H), 
5.82 (dd, J = 1. 5. 10.2 Hz, 1H), 6. 29 (dd, J = 1.5, 17.1 Hz. 1H), 6.52 
(dt, J = 6.0. 15.8 Hz. 1H), 6.58 (dd, J = 10.2. 17.1 Hz, 1H), 6.67 (d, J 
= 15.8 Hz. 1H), 7.42 (t, J = 9. 1 Hz, 1H), 7.80 (m, 1H), 7.90 (s, 1H), 8. 
20 15 (dd, J = 2.6. 6.8 Hz, 1H), 8.51 (s, 1H), 8.56 (s, 1H), 9.88 (s, 1H), 
10.03 (s. 1H). 

<mmm3i> ia-2 y-yjv^m. (i a -2T S oH) 

^9 J-;V-mk^>^WL (1:7, 140 mL) fcHb^-fcla (10.00 g) £flp 
25 *.»#U inSrffiiSb-C - gm^Mi:?, 10 mL)-Qffifr) ] # 
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S>*i3*£i£fc:, ^J-Y^^v^/Vifrym (TsOH) • lzkfP^ (7.37g) 

~?V - ffiM^^m® (1:7,'. 20 mL) KMs MM / —fr ' Bfl^fvV 

(1:7,. 10 mD -?sfe#3 \,x'&bM®WL*^m.'?m±tz 0 MmT38fmnw&s 

5 5.96 g) t ttlfc, 

la-2TsOH: 'H NMR (DMSO-d 4 ) 6 ppmt 1.49 (s, 6H), 2.27 (s, 6H), 2.59 (m, 2 
H), 2.81 (s, 3H), 3,06 (m, 2H), 3.28 (m, 2H), 3.48 (in, 2H), 5.91 (d, J = 
10.2 Hz, 1H), 6.38 (d, J = 16.9 Hz, 1H), 6.62 (dd, J = 10.2Hz, 16. 9Hz, 
1H), 7.10 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 7. 9 Hz, 2H), 7.57 (t, J = 9. 
10 OHz, 1H), 7.72 (m,. 1H), 7.93 (s, 1H), 8.05 (dd, J = 2. 5Hz, & 8Hz, 1H), 8. 
88 (s, 1H), 8.94 (s, 1H), 9.39 (br s, 1H), 10. 10 (s, 1H), 11.32 (br s, 1 
H). 

<mmm3 2> la-3l«!£ (la-3HCl) 
15 THF (40 mL) iUk&Wo la (l. 549 g) ZMfLStftL. [TH 
F(6.5mL) -?mm LTtib^-S^^^U, 4^M®-.^^^@^ 
(2.37 mL) «TLfc„ 7K^T5^Mffi#Ufcm, ^JET^U MBit 

&MZM&m& (1.89 g) kLXmtio 

la-3HCl: l H NMR (DMS0-d 6 ) 5 ppm : 1.75 (s, 6H), 2.86 (s, 3H), 3.25 - 3:90 
20 On, 8H), 5.90 (dd, J = 1. 9, 10.3 Hz, 1H), 6.39 (dd, J= 1.9, 17. 0 Hz, 1 
H), 6.86 (dd, J = 10.3, 17.0 Hz, 1H), 7.58 (t, J = 9. 2 Hz, 1H), 7.74 (m, 
1H), 8.04 (dd, J = 2.7, 6.8 Hz, 1H), 8.22 (s, 1H), 8.97 (s, 1H), 9.05 
(s, 1H), 10.47 (s, 1H). 

25 <MffiW3 3> 13-2^^ (la-2HCl) 

THF (38 mL) \Z.\t&*fo la (l. 27 g) £At!;L&8?U mW^ftfrb. 4M 

- WSfe^/HSifc d-28 mL) ^^Ttfc 0 ^mT-ift&jf&Mu f£* 

\z^^mmit^m^&^m^(i.n g) tvxmco z.<d®m& (o. 16 g ) £ 
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A yzTTJ^J—?V (IPA)-THF (1:1, 10 nL) Cii^WlllTOtT* 
8 mg) i LT#fc 0 

la-2HCl: l H NMR (DMSO-dJ Sppm: 1.55 (s, 6H), 2.80 (s, 3H), 2.90-3.80 (m, 
5 8H), 5.90 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd. , 1H), 7.55 (t, 1H), 7.75 
(m, 1H), 8.05 (dd, 1H), 8.08 (s, 1H), 8.91 (s, 2H), 10.30 (s, 1H) . 
%M-ft$T : (ft^-fit) (C„H 30 C1 3 FN 6 0 • 0. 1IPA • 0. 5H 2 0 t It) C, 55. 11; H, 5. 
39; CI, 17.88; N, 14.13; (frffiW) C, 55.26; H, 5.19; CI, 17.72; N, 
14. 12. 

10. 

<^M3 4> la-lg&ifi (la-HCl) 
THF (3 mL) Wt&yola (150 mg) %Mx.X'& h tl&&i&%ik%i U U 

#Lfc&> mm, ^suet^u mmt&m*&&&& (ho m g ). t\^xmc B 

15 la-HCl: l HNMR (DMSO-d 6 ) fippm: 1.45 (s, 6H), 2.78 (s, 3H), 2.61 (m, 2H), 
3.02 (b, 2H), 3.10-3.75 (m, 4H), 5.85 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd, 
1H), 7.58 (t, 1H), 6.80 (m, 1H), 7.92 (s, 1H), 8.20 (m, 1H), 8.65 (s, 1 
H), 8. 70 (s, 1H) , 10.10 (br. 3H). 

20 <mM&\3 5> la -2 * vVW$t& (la-2MsOH) 

THF (30 mL) {C<fb£-^ la (1. 50 g) ^jJD^L^U, m&T*fitWLtetfb ' 
3$,5£ (MsOH) - THF^S (1.99 mL) £i&Tl,fc 0 

-IfeWLifcgL THF (15 mL) ZMx.®.®.. ^tjET^L. ^JUtt^S: 
(1.98 g) t LT#*: 0 
25 la-2MsOH: 'H NMR (DMSO-d 6 ) 5 ppm: 1.48 (s, 6H) , 2.34 (s, 6H), 2.81 (s, 3 
H), 2.40-2.70 (m, 2H), 2.90-3.80 (m, 6H), 5.90 (dd, 1H), 6.39 (dd, 1H), 
6.55 (m, 1H), 7.54 (t, 1H), 7.75 (m, 1H), 7.95 (s, 1H), 8. 10 (m, 1H). 8. 
84 (s, 1H), 8.87 (br, 1H) 10.04 (s, 1H). 
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<MMW3 6> la- h -S/l'MM (la-TsOH) 

BWfccT-A' (70 mL) \L{t<£® la (1. 00 g) &fg/!i¥U ^ifCft^ LftjS* P> 
0.25^j^9-h/^>*A/1^$^^:x^/Mg?g (8,27 0)0 &?&TL-fc 0 M 

5 wm#L7t^Jigi5u 3§!cjETf&;j&U ^Ute-a^es©** (1-23 g) . 

la-TsOH: 'H NMR (DMS0-d 5 ) 8 ppm: 1.46 (s, 6H), 2.28 (s, 3H), 2.50 On, 2H), 
2.80 (s, 3H), 3.06 (m, 2H), 3.20-3.70 (m, 4H), 5:90 (d, 1H), 6.38 (d, 1 
H), 6.60 (dd, , 1H), 7.10 (d, J = 7.9 Hz, 2H), 7.40-7. 60 (m, 3H), 7.80 
10 (m, 1H), 7.92 (s F 1H), 8.10 (m, 1H), 8.70 (s, 1H), 8.79 (s, 1H), 9.35 (b 
r, 1H), 9.98 (s, 1H), 10.20 (br, 1H). 

<Htfc0i|3 7> la-i^y^;l>*ViI [la-^CH a S0 3 H) z ] 
T±hls (4 mL) la (100 mg) &&fi?U Lfti* 0. 

15 5Mfe^f yitx^frym-r* hyfem (0.4 mL) ^iTLt itt-M 

^bfc^, ^etiu&u Mmib&n&&m& (89 m g ) ti,xmz B 

la-^CH 2 S0 3 H) 2- "H NMR (DMS0-d 6 ) 6 ppm: 1.46 (s, 6H), 2.60 (m, 2H), 2.70-2. 
90 (m, 7H), 2.90-3.80 (m, 6H), 5.90 (d, 1H), 6.38 (d, 1H), 6.60 (dd, 1H), 
7.50 (t, 1H). 7.80 (m, 1H), 7.97 (s, 1H). 8.12 (m, 1H), 8.76 (s, 2H), 9. 
20 40 (br, 1H), 10.03 (s, 1H), 10.50 (br, 1H). 

<H;6&fl!)3 8> la-2^^>^^^*>^ [la-2-(CH 2 S0 3 H) 2 ] 
Tir K> ( 2 mL) \Ut^m la (100 mg) &i&$?U ltT"^L/ii^ 0.5 

^fyisxjuftym-Tt h>fem (o.8mD£ ITU. M-e-8fc$# 

25 Lfclfe, M®, ^JET^U mm<t&®lZ$i&®ft (122mg) t LXmtc* 
la-2-(CH 2 S03H) 2 : 'H NMR (DMS0-d 6 ) 5 ppm: 1.60 (d, J = 2.6, .6H), 2.70-3.00 
(m, 13H), 3.20 (m. 2H) , 3.60 (m, 4H) , 5.40 (d, 1H), 6.60 (dd, 1H). 7.60 
(t, 1H), 7.70 (m, 1H), 8.00 (s, 1H) , 8.10( d, 1H), 8.92 (s, 1H), 9. 00 
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(s, 1H), 9.80 (br, 1H), 10.20 (s, 1H). 

<MMffl3 9> la-2-<yif y^/t/^g^ (l a -2PhS0 3 H) 

7±h> (3 ml) Kfc&ysla (100 rag) U Lfc# & 0. 

SSUg^y'-tf^/u^yft-r-fe (0.8 mL) SrWTtfc'. gfi-c-lfeft 

^tfcm, *JET«*U SISALS: (60 mg) HT#fc„ 

la-2PhS0 3 H: 'H NMR (DMS0-d 6 ) 5 ppm: 1.49 (s, 6H), 2.60 (in, 2H), 2.81 (s, 
3H), 3.10 (m. 2H), 3.30 (d, 2H) 3.50 (d, 2H), 5.90 (d, 1H), 6.39 (d, 1H), 
6.60 (dd, 1H) 7.32 (m, 6H), 7.60 (m, 5H), 7.75 Cm. 1H). 7.92 (s. 1H), 8. 
07 (m,, 1H). 8.88 (s. 1H). 8.96 (s, 1H), 9.40 (br. 1H), 10.10 (s. 1H). 

<mmm4o> ia-i/2*?q#j u a -i/2H 2 o) Am^^comm (d 

it^m la (9.00 g) fc, T±b> (126 mL) SrJPx., rtffl 53 , Cfc*nfR 
IWa»l*T?fr4PUt. *fW««:aiR, MLMft&T-fe h^T*ifc#U i^jETSOt, 4 

W^lt, flMM£**tft*&il&A (7.32 g . si*) tvxmtc 0 

#m^t°-^ (2 0, ±0. 2° ) 

7-1° „ 10.6° % 11. 9° , 12.2° , 13.8° , 17.3° , 18.4° 

IR (KBr) v cm" 1 : 3376. 2809, 1676, 1628. 1562. 1535. 1497, 1421, 
1213. 1177. 

: 131-13310 

5E3f##f : ffi&m (C 2T H 26 C1FN 6 0 • 1/2H 2 0 t Lt) C. 62. 85; H. 5. 66; N. 
16.29; fcHfrlt) C. 62.68; H, 5.58; N, 16.14. 

<&MM4 1> la-l/2H 2 0 Alfel^Oii (2) 
fc&tfo la (150 mg) JC, F/H> (3.0mL) 
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■-?69B*IH«#Lfc. »»»&<5ifiU »Jb»* h^^T^U MJ3ET 60TC, 
6ftKft«LT&®fc^*&&8fc3t6fe£iS (131 mg, 87%) t LtH/c. ^ 

5 <»J4 2> la-l/2H 2 0 AMJ@£ft®fiSi! ( 3) 

. (b-g-fe la (150 mg) THF (1.0 mL) Mx., rtffljfe TtfCKliPSftL 

fc D @flc*S^Hl^#Lfc|fe, Lfttf^?"*^ (1.3 nL) &#o< 

(1.2) TifeifrU mmT 60°C, 6W««IU-C«Hfl2'fr*«r*Jt6fttt*i 
10 LT#fc (90.5 mg, 59%) . 3|cjgS©XR D^-^tt AM*5i§iffc&^ Lfc„ 
^c^^# : (ftffflt) (C„H M C1FN M • 1/2H 2 0 £ LT) C, 62.85; H, 5.66; N, 
16.29; (##H£) C, 62.68; H, 5.58; N, 16.14. 

<»4 3> la-l/2H 2 0 A§M#Ol« (4) 
,15 la (200 mg) 'KVfflFS^T-A' (2.0 mL) SrflRx., f*f?Utl 70 < C{£#0$l L 

fc„ B**fJfe^K:#»U*ift, (3.0 mL) £»$>o 

■7?^ (l:2).-eS5fe^L, #JET60lC* 6l*BB«j!ftLTaiB^*«r»SSia&»S 
(PairLT^fc (119 mg, 79%) „ *iiOXRD/^-^liASISA#S:^U. 

20 

<$I«4 4> la-2Ts0H ASISAflc^llSI (D 

»#J3 1 O^fe^bftfcfe&Bl (568.23 g) (3.41 L) ^AOX, 

ft ASP, 90 rpm) . ftffl. 26*C*T? 16 ($ffljb>ttT^*P Lfc D #rffl<& 

25 SriHifc, fe±M**-9 /-/u-eftifru ^flETeot:, 2ob#k, 75°c, 1211SBB 

ft*Lr««ft-eib«r#«ltfe***fcb-C#fc (488.57 g, 85%) . 
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(2 0, ±0. 2° ) 
3.3° % 6.6° % 7.5° , 9.4° v 13.9° ,17.4° » 19.1° 
MM. : 208. 5~210t: 

Ttmftffi: (tHHB) [C 4) H 44 C1FN 6 0,S S • 1/2H 2 0 (la-2TsOH-l/2H 2 0) t Lt] 
5 C, 57.23; H, 5.27; N, 9. 77 ; S, 7. 45 (#*ffi) C, 57.05; H, 5.09; N, 9.7 
4. ;S, 7. 45 

<MMM45> la-2TsOH A3!££#®IS£! (2) 

»0iJ3 1 t>*bfcffi*Nl (148 ag) Wy/P^7A3-^ (5.0 

tifc (I33mg, 90%) „ ♦ifeJfeJOXRD^^-^HLAS^IiflcSrwLfc. 

15 ' < HJfcfll 4 6 > la-2TsOH Af^*©W (3) 

££09 3 1 (OjsmX-'&ibtltz.W&& (107 mg) {CTHF (8. 0 mL) SrJlDji, g£i©fi£ 

6010, 3«PWII6»LTaiJlft*«l<r**A*if*i LT^fc (97 mg , 90%) „ * 
■fe^©XRiC)/-«^-^HCAS»Jfe^#«r*L,fc. 

20 

<H16W4 7> la-2Ts0H ASHA^OMft (4) 

nn&ms KDjj&x-'&btitzmi&Mi (147 mg ) izr^h-hv/y (6.5 mu 

#Lfcj6Sfc,.M*-C?frSPLfc. Wfflto&ifclJu ttJbto«:7-fc McVII/v-eifei* 

25. U ^cJET60t:, 6l«m«liL-C*JlftS^4fafr^llfiftA (113 mg, 77%) t b 
■C#fc. #5&ii X R D y< * - V AMfefaft Sf * b fco 

<HJS084 8 > la-2Ts0H A $!&i£#0i8& ( 5 ) 
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mMM3 1 ©^«fet?^feHfcfife© (158 rag) J-)\< (2.5 mL) £M*L.. 

lEftx?-^ (8.0 mL) «TU ^©^^MS Lfc„ 'flftHWMJR, M 

l^x^/-/v:^|x^ (i: 5 ) T*i!fc# U «JET 60^ 6 IgfflttiiU 
«fif^*^«jtfejeAi:LTftfc (125 mg , 79%) . #*&ft©XRDX*- 

<I»J4 9> la-3HCl-4H,0 AS3Bffi#<DWia ( 1 ) 

*«S«»|3 2©^«feT#&*tfcase* (12.73 g) (310 mL) £ 

an*, «#T^a^7oriJiWLfe 0 H#**3te£teiMPLfcfc, pmt. 

»^L*^t,WKa:^ (120 mL) ^o<«Tlfe. L 
aiHjfc^* (10.00 g) LTfcfc. 

7G^##f: (tf-JUfi) [C„H 39 C1<FN 6 0 S (la'3HCl-4H 2 0) tLT] C, 47.10; H, 
5.71; N, 12.21; CI, 20.60; (##Hf) C, 47.29; H, 4.67; N, 12.31; CI, 
20. 45. 

TkftftVr (X-^y^yisir-m : mWm) 10.46%; (#*ffi£) 1 

0.20% (7k^fls-M«^ife) ; 10.15% mmmfem . 

<»J5 0> la-3HCl-4H 2 P AS££ft®f8j» (2) 

Hi£0il3 2©^jSfeT'#f>ttfc*a^^ (0.400 g) \C*9;-?V (17 mL) £ 

an*., «^T?ft^M7o c c(c^?atfc Q B##&£fc**Lfcffc, 

j*U «jgfc£-<|fc (0.242 g) fc&fejUrfiiL-Ofcfc. *M©XRD/^-V 
liASnHSflefc^Lfc,, 
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<30£#!l5 1 > la-3HCl-4H 2 0 Al)^|^©il (3) 

MMM3 2<D%mT-'&btlit®.n& (0.400 g ) [CtK (8.0mL) ZMZ.. M 

ux°m$Ltz. 0 mm^^mm tfcn, mwvK&hT-z h> (50 mij & 

^ia-cApx.fc 0 tffttj^MU MffTsot;, 7««u JiSffc-g-^ (0.14 

3 g) &M&&MitLXmc 0 Xfg&CDXRD/tf-^fZAm&Mift&TFLtZo 

<£-$&M52> la-3HCl-4H 2 0 A%H&M}fc<DfflM (4) 

^J6^J3 2 Pjftfc&i&iPB (0.400 g) \LT± h ~ h }) /V (6 in 

sor, 7^m^Lmm<t^ (0.300 g ) Sf#^f B iLx^c 0 ^j.ox 

RD/^->BAlfe|f^gLf; 0 

<^JS#iJ53> la-3HCl-4H 2 0 AM^^ft:c7)l^SS ( 5 ) 

nmm3 2<Dj3mx'%<biitcm&£k (0.400 g > ic* (2.0 mu ^dx, h 

(30 idL) #fffi#j£MU 2&ET80-C, 7ttSiL, MM4k& 

m (0.313 g) £LT#fc„ M«XRD^^-ytiAllSf B *l: 

<^JSM5 4 > la-H 2 S0 4 

la (l.09g, 2. 15mmol) (80mL) ^Px.T^^L, (0.68 

ffllL, 12.5mmol) ^ffWt=^^^Ux.X^M^ 25ml t Ltc^m^ (4.31mL, 2.1 
5mmol) Jn*., ^.UT l5m%mWhti 0 #fffl*£i»%3&U M^^-Ci^al 

«ri5fc#L, 6o\:t 4 mfflmj±%L®v, ®n&<omm& a.27 g , 97.8%) 

'H NMR (270 MHz, DMS0-d 6 ) 6 ppm:1.45 (s, 6H), 2.79 (s, 3H), 2.90-3.50 
(ra, 8H), 5.86 (dd, 1H), 6.34 (dd, 1H), 6.59 (dd, 1H), 7.46 (t, 1H), 7.8 
0-7:86 (m, 1H), 7.92 (s, 1H), 8.18 (dd, 1H), 8.63 (s, 1H), 8.69 (s, 1H), 
9.95 (s, 1H), 10.01 (br s, 1H). 
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< ^1609 5 5 > la-1.5H z S0 4 -H 2 O 

la (1.08 g, 2.14 mmol) Cgfixfyi/ ( 8 0mL) SrXW*.T^jSf WMWt (0.68 
mL, 12.5mmol) (Cg^^/l'Srflnx.T^afc 25 ml t Lfc&*££ (6.42 mL, 3. 
21mmol) lITl8^»Lfc 0 *fW*#«r-5» U RB^/WTfcii 

£«S#U 70t, 3 l^ra«flET«j»L, (1.34g, 95.9%) £#fc„ 

-©fe^ft (889 mg, 1.36.mmoL) y ^ / (44. 4 mL) tiQBW&tL 

x®ml, isLUx*3mmw&, tianMLfc. *rttiit**3ftu *#e>ft 

/~,W?i5fc8K 70*C-e2l$ramETft*feU ft&ISA (604 mg. 68. 

0%) %Wz B 

l HMiR (270 MHz, DMS0-d 6 ) 5 ppjn : 1. 42 (s, 6H). 2.46-2.64 (m, 2H), 2.80 (s, 
3H), 2.95-3.11 (m, 2H), 3.16-3.34 (m, 2H) , 3. 40-3. 54 (m, 2H), 5.89 (dd, 
1H), 6.36 (dd, 1H), 6.61 (dd, 1H), 7.52 (t, 1H), 7.73-7.79 (m, 1H), 7.9 

4 (s, 1H), 8.10 (dd, 1H), 8.80 (s, 2H), 10.04 (s, 1H), 10.75 (br s, 1H). 

TtmftVr: (tf-JW) (la-1. 5H 2 S0 4 -HjO t LT) C. 48. 25; H, 4. 95;. N, 12.5 

0; S, 7.16; (#*fH) C, 48.47; H, 4.95; N, 12.56; S, 7.11. 

<^ii3> h y 7;^d^ * >xsisfty$t 4 - (3 - T±f-;vy^=./u 

7 -7 - * h^ri/-6 - ^i/y-yu ixf/l' (6a) 

DStlft 4-^UD - 7- ^ b - 6 - ^r^/ U =-)V [^S^ff^t 
5,770.599 -g-js ± tfH3 5,770,603 Wtt] (3. 74g, 14. 8 nunol) » X 3 - 
75y7t h7i/y (2.0 g. 14,8-romol) ©^y^nyV^M (200 
mL) £ 5 fMApfiittffc fcfcjR»&*JRU gfcgfc 4- (3-7ir 
^7xr:;l/7 5/ ) -7-/- h * - 6 - *ri~ j/ )) -JU * XT 
ft (4.78 g, 1 :&®>1&£ LTM 83%) „ Z.(D\Y>^m (3. Og, 7.74 nunol) 
O^^y-/^ (100 mL) £ 28%r^* = 7^C (2 mL) "Mtf 4 

B#RBSl#SL JSJES-frfc. &CfcifcBM&£«ISu «ffiT8;«U l-[3-(6- 
t Kn3->-7-y hdfv--4- ^t^!) /)7^^/w]m^y V (2.07 

g. 87%)£#fc D 
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2)1- [3-(6-fc Kp*->-7-* *T*SV -JVT* y)7i^]i?/ 

> (870mg, 2.8mmol) x fcT y (0. 34 mL, 4. 2 mmol) <D7± b =-b V 

m (20 mD «r*»±«#u h y y/v^-p^ ^.vx/v^v^mtk^ (0.57 

mL, 3. 4 mmol) fcjBTLfc. fiJSIWtlfc* KSIlCMt, ''ait? 2 mi8i 
«raaib«JET««|L, OTffcl^ 6a (1.20 g, 98%)£#/t„ 




6a 



'H NMR (300MHz, CDC1 3 ) 5 ppm: 2.65 (s, 3H), 4.06 (s, 3H), 7.40 (s, 1H), 

7.53 (t, J = 7.9 Hz, 1H), 7.76 (br d, J =7.8 Hz, 1H), 7.72-7. 83 (m, 1H), 

7.91 (br s, 1H), 8.16 (br d, J = 8. 9 Hz. 1H), 8.24 (t, J = 1. 8 Hz, 1H), 

8.75 (s, 1H). 

<^^J14> h ]) -7;V*v / ? 4-(3-^pd-4-7/V 
^"P7x=;V7 ^ /) - 7- i- b^-is - 6- 9 -;V ^^T/U (6b) <D-&J& 

4 - (3 - 9 n p - 4 - 7/^0 7x^7 5 /) - 7 - / V^-i/^fti/ V > - 6- 

«r«v^/*«i 3-2) tiRj^^^-esatji-rs e-h y ?w 6b 




6b 

6b: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 4.07 (s, 3H). 7.45 (t, J = 9. 1 Hz, 1 
H), 7.51 (s, 1H), 7.76 (m, 1H), 8.09 (dd, J = 2. 5, 6.8 Hz, 1H), 8.64 (s, 
1H), 8.68 (s, 1H), 9.94 (s, 1H). 
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5V) -7-* h^is - 6-.*j-/}) ^*7VV (6c)©-£j$ 

4- (3 - p< ^->7x^7U) -7- h y - 6- *—;\s%m 

^&fi.Ml.3-2) tmmteJj&X-Btitot-rz 6-hV yis-yfc 6c 0£*ft)&fc 

Hty '^^OMe 

TfO 



MeO "^Sf' 



6c 



6c: l H NMK (300MHz, DMS0-d 5 ) 5ppm: 3.79 (s, 3H), 4.06 Cs, 3H), 6.75 (m, 
1H), 7.34 (m, 2H), 7.44 (m, 1H), 7.51 (m, 1H), 8.61 (s, 1H), 8.74 (s, 1 

H) , 9.84 (br s, 1H). 

<^Jl 6> h V y;vjrxj* 9 4 - (3 - ^ p n - 4 - y/^^a 

yzc-;\>T*/) -6 - * bdrv/ - 7 - ^-TW -JV ^r/U (6d) (D&fc 

I) 7— <>^/V^-^^ - 4 - * p p - 6 - * h^v-^^-yy ^mmm [Hennequin 
£>, /. iferf. 1999, 42 (26), 5369-5389 (31|B^]*Ji^ 3 - Z p p - 4 
-7/^B7=!)^^l\ ±|S Hennequin bmM<DUmt> L< \±&f$,M 1 
3 <Djjfe-Q Y-^^is/V^r^-is - 6 - / h^i^ - 4 - ^^-y V =./U) - (3 - ^ P 

p -4- y^Jrvy^-^Tz^mmmzmwtLtc mm 83%)„ ^©-m-g-^ 

(412 mg)fC h y :7/l^*-pg^ (7 jdL) 90 #H8MiittfE $ it, tkft& 

^^-yA'-Cftflm, »ffTftjftfSt 4-(3-^Pn-4-7^P7x 
= A-7 5/) -6-> h^ri/dr^yy V - 7 - ^ (£4 W). lOft 
^ttotc^&m 1 3-2) £!H«Sft;fc&T*5&&fi : ofco SJS^T^, 
IN ifiBzktea-S?, gm^^x-taffiU Mzk, &?q«7k-e 
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6d 



6d: l H NMR (300MHz, DMS0-d 6 ) 5ppm: 4.09 (s, 3H), 7.49 (t, J = 9. 1 Hz, 
1H), 7.78 (m, 1H), 7.91 (s, 1H). 8.10 (dd, J = 2.6, 6.8 Hz, 1H), 8.20 (s, 
1H), 8.61 (s, 1H). 9.92 (s, 1H). 

<-^^Jl7> hV -7/\s*xi ^y^jVi^y^. 4-(3-^DP-4-7;^ 
07x=;U75y)-7-xh^e/-6-#t/!)^ 3l*tvP (6e) CD^fig 
1) / fyx/Ufc^Wt (723 ml){L 6,7 - ^3Lh*i/ - W-*i-y }) > - 4- * 
y (120.9 g, 516 mmol) ^PjU '&A KMb&tfS 59~7l'C"C L 

- pt^^-^y (88. 53 g, 593 mmol) £ 10' #ti*VXl3\lz.tc 0 80 t C~104 t C-C 
11 ^Lfc 0 * (3 L)i^V>T 48% TKSfeft-t- h y <>Azki&$ 
(930 g)£;/jP;t, *Jftfcj#)&i«&U 7k (200 mL x2) "Cgfe^ U 7-aih^i/ 

- 6 - t KP * is - W-*1~J}) y-4-*y (97. 45 g, 473 mmol, 92%) £ 

2 ) iSTk^St (825 mL) \Z ?'-i^->-6 - t Rn -> - 3#-*^-y' y y - 4 
-^•y (106. 4g, 516 mmol)£?jg;i, Affi 88t T*&# Lfc, f y (107 
mUSr 10 ^^ttT^TL, ZO'&ftffi. 98^-103^^ 1.5 ftfflmftLtc, 
«m7JC7k (3 D £;bP;t£j^£fltIfcL v 7k (50 mL x 4) Vtiofthtc „ 
£§iH^ * /— /v- (400 mL) *5«ttf in zk&<(k;-7- h y ? J± (lOO mL) SrTjp 

fUSr^fr-tirT. g#)£i-£H^ 7 - on h - 4 - - 3,4 - i?M Kp 

y y - e - j ^x^* (49. 3 g , 39%) 

3) JzfS^^-r^ (60.14 g, 242 mmol) tefifb^^A' (810 mL) fcjjtf 
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DMF (16.8 mL) 16*C— 21*CTWT U rtfi 63 , C~65 , C-C 2 B*IWSl# 

Lfc 0 jftifrfc* EJ&«**i»U h/^V (500 nDtt^lLfc. Zl<7) 
M£ 2 @|fcO)SUfcft, (300 mL) £jg#U t&fHSWzfc 

(250 mL x 1. 300 mL x 1) Tifc&U ffcjBfebfc-. $£JET\ *jK***-Ufc 

* i/-6-^r^- / y =/> TAs (29. 2 g, 45%) trftfc. 

4) 4-^on-7-xh^5/-6- U a^yvV (10 g, 40. 3 
mmol) kZ4 V 7vts<S—fl> (250 mL) $5£Tf 3 - # ua - 4- 7/^b7 = 
y> (5.86 g, 40.3 mmol) «r*P*., ffi»f*&f£ SOlCC- 2 «NHfll#L*:. Wi 
ftfc, U ?SML *9J—fi' (120 mL) lJliDx.fc. 28%T^ 
*nT* (12 mL) Sr^JX, Mt?^#m. 7k (200 mL) *MZ-tz B *f ffl b 
fc&jfcfcfcBBlU TkTifcfr (100 mL) , fcffiTRfcU 4-(3-7no- 
4 - 7 frlrn - 7 ^=.)VT % /) - 7 - Y*ci'*c1rV' V ^ - 6 - — 
(10.65 g, 79#) fcftfc. 

'H NMR (300 MHz, DMS0-d 6 ) fi ppm.: 1.44 (t, J = 6. 9 Hz, 3H), 4.34 (q, 
J = 6.9 Hz. 2H), 7.19 (s, 1H), 7.41 (t, J = 6.9 Hz, 1H), 7.80 (s, 1 
H), 7.83 (m, 1H), 8.22 (dd, J = 2.5, 6.9 Hz, 1H), 8.47 (s, 1H), 9.4 
8 (s, 1H), 9.60 (br s, 1H). 

5) 4- (3 - ^ P P - 4 - 7 frjrv - 7^-frT 5 J ) - 7 - re h^v-*-^ V 
V - 6 - ;V (10. 5 g, 31.5 mmol) ©7t h =■ h y ^»«E (350 mL) £ 
*»:k»#U fc-y^V (4.13 mL, 51.1 mmol) *3 J: l^fSzR h y 7** u 

* (7.95 mL, 47.3 mmol) 15fffi9fe#bfco 
*&¥*fcfcS*T?»JET*«U 7k (700 mL) (200 mL) 
ZmtLtc. £rifcLfcB**r«ttU *EET?6*U *]B{b64fe 6e (9.8 g, 
67X)Sr&&@#ib-C^fc. 



77 



WO 02/066445 



PCT/JP02/01575 




a;, 



TfO 



EtO 



6e: 'H NMR (300 MHz, DMS0-d 6 ) 8 ppm: 1.42 (t, J = 6. 9 Hz, 3H), 4.35 (q, 
J = 6.9 Hz, 2H), 7.48 (t, J = 9. 1 Hz, 1H), 7.50 (s, 1H), 7.76 (m, 1H), 8. 
11 (m, 1H), 8.65 (s, 1H), 8.70 (s, 1H), 9.98 (s, 1H). 

5 

6- h V 7 U— h# 6b (5.63 g, 12.46 mmol) & £ TMk&%0 4a (2. 49 g, 14.95 
w.l)©DMFM (20 ml) \Z1 Oftffimm&;<yV >?V1t&. hV^^/^T 
$y (4. 30 mL, 31. 15 mmol), 7F7^ ( hJ) 7x=;U7*^7<{ ^) /<7i? 
10 -7 A (283 mg) &£X*Strfcffi (I) (95 mg) ^*Dx, SO'C'C 1 mffltfkW\*>tc B 

T-fe h= h y/V-TKA^S^^^^TV^v. Blft£-f S^S^y Iba (2-71 

gf 46%) L-t'#fc„ 



lba: 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.52 (s, 6H), 2.32 (s, 3H), 2.57 (br 

15 s, 4H), 2.85 (br s, 4H), 3.98 (s, 3H), 7.16 (t, J = 8. 7 Hz, 1H), 7.18 (s, 

1H), 7.61 (m, 1H), 7.97 (dd, J = 2. 6, 6. 6 Hz, iH), 8.06 (br s, 1H), 8.1 
8 (s. 1H), 8.65 (s, 1H). 

<^mm5 7> 

20 6- h y 7 V- hfc 6b $3£Xf4t&® 4c £/8^HJ&#J5.6 i: !D1f ft^ifcl- £ 9. 

it^m lbb (j&^66%) hxmtc a 
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Ibb 

lbb: 'H NMR (300MHz, CDC1 3 ) 8ppm: 1.52 (s, 6H), 1.87 (s, 3H), 2.60-2.80 
(m, 8H), 3.54 (s, 2H), 3.98 (s, 3H), 7.17 (t, J = 8. 6 Hz, 1H), 7.19 (s, 
5 1H), 7. 54 (m, 1H), 7.60 (br s, 1H), 7.94 (dd, J = 2. 6, 6. 5 Hz, 1H), 8.0 
0 (s, 1H), 8.67 (s, 1H). 

< mmm 5 8 > 

- 6-h y y U— h# 6b *5j:iM - (1,1-^^-2- -fx* \£~>V) H°-<y'J> 

10 (^^j9#p) &m^mmw5 6 tmmtz2i&-?fcfoZftvtc B s«st^jbe 

Till ? p -MW/fctcftiEU f|i^«i)ITiliLfc 0 JM$Sl#> 

7A^pt h^il9)ft®[L, gWir-TS'fb-a-^I lbc (liX^73%)fc#fc 




1bc 

15 lbc: 'H NMR (300MHz, DMSO - d 6 ) S ppm: 1.45 (s, 6H), 2.83 (br s, 4H), 3.1 
1 (br s, 4H), 3.97 (s, 3H), 7.22 (s, 1H), 7.42 (t, J =9.1 Hz, 1H), 7.81 
(a, 1), 8.16 (id, 1H), 8.56 (s, 1H), 8.58 (s, 1H), 9.83 (s, 1H). 
4- (1, l-v^^A-2- /Dfr:/I/)tV7^y (ffl^fT <t t°-<9 
M (2.5^S) t'fflt/^ £-j&#Jl kmm£3>&X~£f8,. 4X^42%) : 'H NMR (300 

20 MHz, DMS0-d 6 ) 6pp m : 1-39 (s, 6H), 2.30 (s, 1H), 2.61 (br s, 4H), 2.93 
(m, 4H). 
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<MMM5 9> 

{t&m lbc (200 rag, 0.44 minol), fcT/U (40 uL, 0.44 mool) > 

VVA (183 B gl 1.32 mmol)<DDMFj§$ (5 idL) £ 60~70t: klM&#Lfc 0 

^ft/p r/vsrsfcaaw (i6 ul x 2) u tf- 3 m ffltommw&. wm^^x 

r.^(C«t I? Mfc-g^ lbd (173 mg, 79%) 




1bd 



lbd: *H NMR (300MHz, DMSO - d 6 ) 5ppn>: 0.85 (t, J = 7. 4 Hz, 3H), 1.30-1.5 

0 (m, 2H), 1.42 (s. 6H), 2.21 (t, J = 7. 4 Hz, 2H), 2.41 (br s, 4H), 2.69 

(br s, 4H), 3.97 (s, 3H) , 7.22 (s, 1H), 7.44 (t, J = 9. 3 Hz, 1H), 7.83 

(m, 1H), 8.18 (dd, J = 2.4, 6.9 Hz. 1H), 8. 57 (s, 1H), 8.57 (s, 1H), 9.8 
6 (br s, 1H) . 

<mmme o > . 
ibe tz&&Ltc(®.mm) 0 




Ibe 

lbe: 'H NMR (300MHz, DMSO - d 6 ) 5 ppn>: 0.85 (d, J = 6. 3 Hz, 6H), 1.43 (s, 
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6H), 1.76 (m, 1H), 2.04 (m, 2H), 2.39 (br s, 4H), 2.70 (br s, 4H), 2. 70 
(br s, 4H), 4.02 (s, 3H), 7.22 (s, 1H), 7.44 (t, J = 9.0 Hz, 1H), 7.84 
(m, 1H), 8.19 (m, 1H), 8.57 (s, 2H), 9.86 (s, 1H). 

<mmm6 1 > 

4a (0.44 g, 2.65 mmol) <DW p P * 9 (5 mL) ^tIc^T^ U 

itUC 4,4,5, S-T YytJ-fis-l, 3,2-v?*^tj|?i3 7y (pin-BH) ©lMTHF^ 
m (2.7mL, 2. 7 mmol) *3 «fc Xfi RhCl (PPh 3 ) 3 (25 mg) £flflx.fc„ ilT7^ 
pin-BH (DIM THFSFtt (2.7 mL, 2.7 mmol) S&Kl — 

pin-BH (DIM THFJ&tt (2.7 mL, 2.7 mmol) SrAP±fc„ 9.*|ff8#ft, - 1 
OtfcJ&iPU SW*£#P;tfc' 0 jS^»Sr^3:^3t-^/W (40 mL xl, 10 mL x 
D-CttttJU, Rft, *«U »fetbfc»*«R(l.08g )(C-fk^«5 6d (452 mg, 
1.0 mmol). PdCl 2 (dppf) • CH 2 C1 2 [dppf = 1,1' -Bis(dipheny]phosphino)ferro 
cene] (27 mg. 0. 03mmol) , 2M h J> (4.5 mL), DM F (6 m 

ox;-eimm$tWhtL. SJS^ifiniLfct, * (30 mL) ±f&ys 

ttmm^fr (30 mL x 3) T'ttfflLTt. ^M^^P^tK (20 mL) -C'^m, 

m-rzt ntbtis ibf (115 m g , 25%) &myttoftt ix#e,iit 

in^/uai— r/U (4 mL) L, zktfTF 4N' i&mmWL^/l' (61 uL) £#P 

tiiTL«?,<^Lfc 0 ifcmmzmmL. ibt-mmm (es m g , ims^ 

L-CJiJi^55K) «r*Jtfe»**Jti'LX#%:. 




1bf 
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lbf-HCl: 'H NMR (300MHz, CDC1 3 +D 2 0) 5 ppro: L50 (s, 6H) . 2.70 (s, 3H) , 2. 
80-3.60 (id, 8H), 3.97 (s, 3H), 6.67 (d, J = 16. 2 Hz, 1H), 6.90 (d, J = 1 
6.2 Hz, 1H), 7.12 (t, J= 8.8 Hz, 1H), 7.30 (s, 1H), 7.71 (m, 1H), 8.02 
(dd, J = 2. 4, 6.6 Hz, 1H), 8.57 (s, 1H), 8.72 (s, 1H). 9.70 (br s, 1H). 



<5S*«6'2> 

6a N iY&m 4a fc/B ^ JSJfeeS 5 6 & R«ftarifelfR*«:fTV» B ft»-c*> 

MeN 

MeO "^^N 

1bg 

lbg: 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.53 (s, 6H), 2.31 (s, 3H), 2.55 (br 

10 s, 4H), 2.65 (s, 3H), 2.84 (br s, 4H), 3.99 (s, 3H), 7,20 (s, 1H), 7.52 

(t, J = 7. 9 Hz, 1H), 7.74 (br d, J = 7. 7 Hz, 1H) , 7.78 (br s, 1H), 8.05 
(s, 1H), 8.16 (dd. J =2. 1, 8.1Hz. 1H), 8.69 (s, 1H). 




< ^JS^J 6 3 > 

Xtb&ik&to lbh 68%)'*#fc. 




OMe 



MeO 



1 bh 



lbh: l H NMR (300MHz, DMSO - d 6 ) 5 ppro: 1.43 (s, 6H), 2.16 (s, 3H), 2.37 
20 (br s, 4H), 2.69 (br s, 4H), 3.78 (s, 3H), 3.96 (s, 3H). 6.70 (dd, J = 2. 
2, 8.2 Hz, 1H), 7.20 (s, 1H). 7.28 (t, J = 8. 2 Hz, 1H), 7.42-7.55 (m, 2 
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H), 8.54 (s, 1H), 8.60 (s, 1H), 9.72 (br s, 1H). 



< MMM 6 4, 6 5 > 

5 ibi, ibj iz&mvtc 
<mmm e 4 > 



lbi: iR^ 78%; 'H NMR (300MHz, DMSO - d 6 ) fippm: 1.43 (s, 6H), 2.18 (s, 3 
H), 2.40 (br s, 4H), 2.68 (br s, 4H), 4.00 (s, 3H), 7. 47 (t, J = 9. 2 Hz, 
1H), 7.75 (s, 1H), 7.81 (ra, 1H), 7.88 <s, 1H). 8.13 (dd, J = 2. 7, 6. 6 H 
10 z, 1H), 8.54 (s. 1H), 9.77 (s, 1H). 
<H3SF!l6 5> 



lbj : IR^ 78%; l H NMR (300MHz, DMSO - d 6 ) 5 ppm: 1.44 (s, 6H), 2. 56 (br s, 
4H), 2.73 (br s, 4H), 3.73 (s. 2H). 4.00 (s, 3H), 7.47 (t, J = 9. 2 Hz, 





F 



1bj 



15 1H), 7.76 (s, 1H). 7.81 (m, 1H), 7.88 (s, 1H), 8.13 (dd, J = 2.4, 6.9 Hz, 
1H), 8.54 (s, 1H), 9.77 (s, 1H). 
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^M3©^it^#f,jlfc7 5 /W2c (700 mg, 1.46 mmol) <DK°Vi?> 
(7 nL) mm*. 0V~5°Cfc]fcl$'l£, * *VW*-fr9 d ]) K (125 nL,L. 



lea (552 mg, 68%) £#fc„ 



lea: 68% ; 'H NMR (270MHz, DMS0-d 6 ) Sppm: 1.48 (s, 6H), 2.55 (br s, 
4H), 2.74 (br s, 4H), 3.12 (s, 3H), 3.73 (s. 2H), 7.47 (t, J = 9. 2 Hz, 
10 1H), 7.80 (m, 1H), 7.85 (s. 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 1H), 8.46 (s, 
1H), 8.62 (s, 1H), 10.09 (s, 1H). 

<mmffl6 7~7 7 > 

15 <Hi60iJ6 7> 



leb: l|X^24%; l H NMR (300MHz, DMS0-d B ) 5 ppm: 2.20 (s, 3H), 2.40 (br s, 
4H), 2.60 (br s, 4H)., 3. 11 (s, 3H), 3.61 (s. 2H), 7.47 (t, J =• 9. 1 Hz, 
1H), 7.79 (m, 1H), 7.86 (s. 1H), 8.12 (dd, J = 2.4, 6.8 Hz, 1H), 8.42. (s, 
20 1H), 8.60 (s, 1H), 10.07 (s, 1H). 




1 ca 



HN 



j3C 
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8 > 




N 



1 C c 



lcc: HX^45%; 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 2.59 (m, 4H), 3. 13 (s, 3 
H), 3.63 (m, 6H), 7.47 (t, J = 9. 1 Hz, 1H), 7.79 (m, 1H), 7.89 (s, 1H), 
8.13 (dd, J = 2.4, 6.8 Hz, 1H), 8.45 (s. 1H), 8.62 (s, 1H), 10.10 (s, 1 
5 H). 

<mmm&9> 



-SO 2 HN 
HN 




led: IR^32%; 'H NMR (300MHz, DMS0-d e ) 5ppm: 1.55 (s, 6H), 2.40 (m, 4 
H), 3.00 (m, 4H), 3.12 (s, 3H), 7.47 (t, J = 9. 0 Hz, 1H>, 7.79 (m, 1H), 
7.88 (s, 1H), 8.12 (br d, J = 6. 3 Hz, 1H), 8.45 (s, 1H), 8. 62 (s, 1H), 1 
10 0. 10 (s, 1H). 
<3lffi#l7 0> 




1 ee 



Ice: 1^49%; 'H NMR (300MHz, DMS0-d 8 ) 6ppm: 2.25-2.80 (m, 8H), 3.11 
(s, 3H), 3.58 (br s, 4H), 7.44 (t, J = 8. 9 Hz, 1H), 7.79 (m, 2H), 8.11 
15 (m, 2H), 8.43 (s, 1H), 8.58 (s, 1H), 10.06 (s, 1H) . 

<mmm7i> 
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Mb ^ 



SO 2 HN 



MeN 




1 Cf 



lcf: lfc$54%; *H NMR (300MHz, DMS0-d 6 ) 8 ppm: 1. 02 (s, 6H), 2.05 (s, 3 
H), 2.18 (br s, 4H), 2.51 (br s, 4H), 3.06 (s, 3H), 5.89 (d, 1= 12.9 Hz, 
1H), 6.67 (d, J = 12.9 Hz, 1H), 7.47 (t, J = 9.0Hz, 1H), 7.81 (m, 1H), 
5 7.95 (s, 1H), 8.14 (br d, J = 6. 5 Hz. 1H), 8.34 (s f 1H), 8.60 (s, Iff), 9. 
99 (s, 1H). 



<mmm7 2> 



Me 



§0 z HN 
HN 




1 eg 



leg: l&m 62%; 'H NMR (270MHz, DMS0-d 6 ) S ppm-' 1.46 (s, 6H), 2. 20 (s, 3 
10 H),2.43 (br s. 4H), 2.71 (br s, 4H), 3.10 (s, 3H), 7. 46 (t, J = 9. 2 Hz, 
1H), 7.79 (m, 1H), 7.82 (s, 1H),8.13 (dd, J = 2.4, 6.8 Hz, 1H), 8.41 (s, 
1H), 8.60 (s, 1H), 10.06 (s, 1H).. 

<mmm7 3> 




1 ch 



15 lch: ltZ^29%; 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.01 (t, J = 7. 3 Hz, 3H), 
1.46 (s, 6H), 2.35 (q, J = 7. 3 Hz, 2H) , 2.50 (br s, 4H), 2.72 (br s, 4 
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H), 3.09 (s, 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.81 (br s, 2H), 8.12 (dd, J 
= 2.4, 6. 5 Hz, 1H), 8.38 (s, 1H), 8.59 (s, 1H), 10.04 (s, 1H). 
<HWJ7'4> 



a:, 



Ma "$0, HN 




lei: l(Z^56%; 'H NMR (270MHz, DMSO-d B ) 6 ppm: .1.45 (s„ 6H), 1.82 (m, 2 

H) , 2.36 (s, 3H), 2.70 (ra, 4H), 2.91 (to, 4H), 3.06 (s, 3H), 7.45 (t, 'j 

= 9.2 Hz, 1H), 7.77 (br s, 2H), 8.11 (br d, J = 7. 0 Hz, 1H), 8.29 (s, 1 
H), 8.55 (s, 1H), 9.98 (s, 1H). 
10 <WJ7 5> 




lcj: HX3M656; l H NMR (270MHz, DMS0-d 8 ) 8 ppm: 1.49 (s, 6H), 1.71 (m, 4 
H) , 2.03 (ra, 2H) , 2.19 (s, 3H). 2.34 (si 3H), 2.85 (br d J = 11.3 Hz, 
2H), 3.00 (m, 1H), 3.07 (s. 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.73 (s, 1H), 
7.80 (m, 1H) , 8.12 (br d, J = 6. 8 Hz, . 1H), 8.34 (s, 1H) , 8.58 (s, 1H), 
15 10.02 (s, 1H). 
<«#J7 6> 




1 ck 
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lck: ltZ^24%; l H NMR (270MHz, DMS0-d 6 ) Sppm: 2.17 (s, 3H). 2.36 (br s, 
4H) , 2.50 (br s, 4H) , 2.69 (m, 4H), 3,10 (s, 3H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.80 (br s, 2H), 8.13 (dd, J = 2. 4, 6.8 Hz, 1H), 8.42 (s, 1H), 8.5 

9 (s, 1H), 10.06 (s, 1H). 



lcl: lfc^31%; 'H NMR (270MHz, DMS0-d 6 ) oppm: 1.47 (s. 6H), 2.87 (t. J 
= 6. 6 Hz, 4H), 3.11 (s, 3H) , 3.26 (s, 6H) , 3.25-3.51 (m, 4H), 7.47 (t, 
10 J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 7, 7,0 Hz, 
1H), 8.45 (s, 1H), 8.62 (s, 1H), 9.40-9.60 (br s, 1H), 10.09 (s, 1H). 

<mmm7 8> 

1) S-z? n ^4- = hPry|>7 -AsWt 2000-169451 MfB^) (5. 65 g, 

15 21.7 minol) .tfflfli^^AT ^i^y (4.51 g, 43.3 mmol) iSitf;* K=¥v-^ 

9 (60 mL) 4 ftfflMtiLZ&fro 200 mL^*5* 

"CTk&APx, #fffi#>&flti&U *Tft#Lfc 0 ign£T?£^U 6-7u*r-7- 
- V- V-2H-*-)- 7 )) V - 4 - *V (5.21g, 64%) *'&tc 0 6-7 u *-7-=- V 
u -2H-^--}-7 V 1/ - 4 - (1.34 g. 5.0 minol) <D (20 mL) 

20 lZ***/mkV > (0.70 mL, 7. 5 aunol) *5 X. Xf-V4 V 7 * tM^^vVT $ 

> (1.29 mL, 7.5 mmol) 80t. 5 &ffflffl#¥ Ufc D M"C 3 - *PP 

-4-7;VtP7^^ (1.09 g, 7.5 mmol) to4V~fxi*J— frWSi (5 
mL) -IfefctfLfco (30 mL) fcfctf, 30 



5 
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ftj&Lfc, z.<D\k&m\z.&7tm u.io g , 20.0 

mnolK U*W& (10 ml), *3 «fc Tf^fi / —fr (30 mL) SriPx., 1 TOM 
£*fc 0 lN*Hft^ b 'J (10 mL) *Mtl 30 

MJ/V (10 mL) -CSJfcU 6- T'o* -A^ 4 - (3 - ^ p D - 4- 
- 4,7- dft-y y >*JT% V (5' ) (987 ng. 54%) 




5* 



5' :' 'H NMR (300MHz, DMS0~d 6 ) 5ppm: 6.24 (br s, 2H), 7.00 (s. 1H), 7.4 
2 (br t, 1H), 7.79 (br s, 1H), 8.17 (br s, 1H), 8.43 (s, 1H), 8.68 (s, 
1H), 9.64 (s. 1H). 

V\ Ar*-(3 - £ P o - 4 - 7;VtP7x=;V) - 6 - [3 - ^^vv - 3 - (4 - > f- 
,V- 1 - - 1 - ^f=^]-4,7-^t/!) ^ (2a' ) 

(1R^68«) £#fc 0 




2a' : 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.47 (s, 6H), 2.67 (s, 3H), 5.99 
(s. 1H), 6.90 (s, 1H), 7.38 (t, J= 9.2 Hz, 1H), 7.80 On, 1H), 8.15 (dd, 
J = 2.6, 6.8 Hz, 1H), 8.37 (s, 1H), 8.44 (s, 1H), 9.65 (br s, 1H) . 
3) 2a' (200 rag, 0. 44 znmol) <I> t' JJ (4 ml) * ■? >■ Xfrft — /^? 
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» 

ny K (80 fil, 1.0 mmol) S:JlIt 1 tflT4^j|#L, * ? 1/ * =. ? 
ay K (80 M L, l.Ommol) Sr^P^fc. -fM, $ P, Kpt 9 V Wit- A, 9 
ny K (80 fi L, 1.0 mmol) fcj&p* 6 ftjffttgffi Lfc„ Tk&Aft, IffixfA- 
(30m Lx 2) taWU ftjft. »«Lfc. WfeJlfcE^fcT* h= M A'TlMfe, 
bflS-g* leg' (145. mg, 55%) £#fc„ 




leg' : TOF Mass: m/z = 609 [M+l] ; 

'H NMR (300MHz, DMS0-d 6 ) 8 ppm: 1.41 (s, 6H). 2.11 (s, 3H), 2.33 (br s. 
4H), 2.66 (br s, 4H), 3.61 (s, 6H), 7.46 (t. J = 9. 1 Hz, 1H), 7.78 (m, 1 
H), 8.02 (s, 1H), 8.11 (m, 1H) , 8.66 (s, 1H), 8.74 (s, 1H) , 10.20 (br s, 
1H). 



<mmffl7 9 > 

&f&m 2 (Dfim-Q'&hftfrT ^ J ft: 2a (453 mg, 1.00 mmolh 3-^fvl^;*- 
yD^>t^P7^ K (152 mg, 1.20 mmol), h V ^>VT ^ V (167 M L, 1. 
20 mmol) © DMF (4. 5 jdL)»«StMT 19 B£E3, 40^"? 6 l*TO£#Lfc 0 

S^^?rSW7K (100 mL) fC*fl\ ftftacTyu (100 mL x 2) -tfttffi Lfc 0 
*tfc*<iJi (100 mL x 2) Tft#LM7kfifc^ h U l>AT?(EJ|ft, 

tffc'&to laf (120 mg, 22%) &=f# fc 0 
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laf : 'H NMR (300MHz, DMS0-d6) S ppm: 1.46 (s, 6H). 2.12 (s, 3H) , 2.1 
7 (s, 3H), 2.38 (br s, 4H), 2.67 (br s, 4H), 2.74-2.83 (m, 4H), 7.46 (t, 
5 / = 9.0 Hz. 1H), 7.80-7.85 (m, 2H), 8.17 (dd, / = 6. 9, 2.4 Hz, 1H), 8.6 
2 (br s, 2H), 9.66 (s, 1H), 10.03 (s, 1H). 

<mmm8 o > 

. &f&m2<Dj3m~?'&bfhtc7 $yft2a (452 mg, 1.00 mmol), T h xx V&L (1 
10 26 mg, 1.50 mmolh SW (423 mg, 5.00 mmolh HATU (701 mg, 1.-84 mmol) <D 
DMF (1.0 mL) »«S:Mtf 20l$rafti*Ufc. E/fciK&m** (100 mL) Klfctt \ 
|»lf/KB0 mL x 2)-CttfflLfc. ft ktbfc^fcS (50 mL x 2) 

15 ymTZ-b^Wtfiki-ZX v-fyyfik&WlaE (71 mg, 14%) . 
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lag: l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.45 (s, 6H), 2.06 (s, 3H), 2.15 
(s, 3H), 2.37 (br s, 4H), 2167 (br s, 4H), 7.46 (t, / = 9. 0 Hz, 1H), 7. 
81-7.85 (m, 2H), 8.19 (dd, / = 6. 3, 1.8 Hz, 1H), 8.54 (s, 1H), 8.63 (s, 
1H), 9.98 (s, 1H), 10.26 (s, 1H). 

5 

<mmms 1 > 

^#|2<Z);fr&T#£;ftfcT^/#2a. (452 mg, 1. 00 mmol) » -{rx 
~ (220 mg, 2.61 mmol) <DYfrx-> (15 mL) j&jftSr^fl-r 1. 5 ttMjgffi 

io Btoft&fiyryi'f'te&llsiah (no ag, 20%) Sr#fc b 




lah: l H NMR (300MHz, DMSO-d 6 ) 6 ppm: 1.46 (s, 6H), 2.21 (s, 3H). 2.27 
(s, 3H), 2.44 (br s, 4H), 2.67 (br s, 4H), 3.17 (s, 2H), 7.45 (t, / = 9. 
3 Hz, 1H), 7.78-7.83 (m, 2H). 8.14 (dd, / = 6. 9, 2.4 Hz, 1H), 8.60 (s, 1 
15 H), 8.71 (s, 1H), 9.93 (s, 1H), 10.01 (s, 1H). 

<mmm8 2> 

MM 2 (Dji&'Z'&btltcT S y 2a (452 mg, 1.00 mmol), 9 s7JW&- 
(425 mg, 5.00 mmol) , t- V at^7UT ^ > (209 /jL, 1. 50 mmol), EDC (288 mg, 
20 1.5 mmol) <D DMF (5. 0 mL) $gffi£^i&-C 14 Lfc Sf&**fiW7K- 

(100 mL) Kfcit, gfltt^fvl' (50 mL x 2) tttffllfc, bhtc%mM&t&ft 
«7K (50 mL x 2) Tftfr L«$*BKIft^ h U * A-CW»*, »ffiT»jtt*9* 
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37%) £#fc 0 

jCC f 

X lai 

lai- 'HNMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.34 (s, 3H), 2.64 
5 (br s, 4H), 2.74 (br s, 4H), 4.14 (s, 2H), 7.46 (t, /= 9.0 Hz, 1H), 7. 
80-7.86 (m, 2H), 8.19 <dd, / = 6. 6, 2.1 Hz. 1H), 8. 59 (s, 1H), 8.64 (s, 
1H), 10.10 (s, 1H), 10.31 (s, 1H). 

<mmms 3 > 

10 &f&W 2<D^^"C#f>tl/fcT 5: /#2a (905 mg, 2. 00 mmol) „ 2-^ P p £ 
P 7-f K (840/iL, 8.00 mmol) ©t'^v^V (5. 0 mL) 

i&x- 1 0#TO#Lfc o s^^iafn^TK (200 mD fcfcit, mm^f-^ (200 

mL x 2) -CtttaUfc #e>tlfc^M^fP^7K(300 mL x 3) T^L^tK 

mm-rvv^^nm^, umrmmt:^^vtc a issr->ji#^7A^p 

15 -^h mfc*3-^>-* $£>KpTLC (Mik*3-^>-t ?/ 

-AO IcttU I6<]i:t5*7/y ^{fc-a-^laj (9 mg, 0.8%) 




laj: *H MR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.29 (s, 3H), 2.55 
20 (br s, 4H), 2. 77 (br s, 4H), 5.75 (s, 1H), 5.91 (d, /= 9.9 Hz, 1H). 6. 
01 (d, J = 16.5 Hz, 1H), 6.85 (dd, / = 16.4, 9.9 Hz), 7.45 (t, /. = 9.1 



93 



WO 02/066445 



PCT/JP02/01575 



Hz, 1H), 7.74-7.83 (m, 2H), 8.13 (dd, J = 6. 8. 2.2 Hz, 1H), 8.35 (s, 1H), 
8.57 (s. 1H), 10. 00 (s, 1H). 



<HJgM8 4~8 7 > 

&<fcimi£#J3-2)<7):fr&{Ct£V\ lak ~ lai» Sr^Lfc (Scheme 6)„ 

Scheme 6 

' 





(it^, R l |tffl-OMe, ffl-CN ,p-NMe a ,/D-Me^QM^S^^-To ) 

10 

<5l5Jfc« 8 4 > 

15 lak: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.42 (s, 6H) , 2.15 (s, 3H), 2.35 
(br s, 4H),'2. 63 (br s, 4H), 3.78 (s, 3H), 5.83 (dd, J = 10.3, 1.7 Hz, 
1H), 6.32 (dd, J = 17.0, 1.7 Hz, 1H), 6.57 (dd, J = 17.0, 10.1 Hz, 1H), 
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6.72 (dd, J = 7.8. 2.2 Hz, 1H), 7.29 (t, J = 8. 2 Hz, IH), 7.48-7.55 (m, 

2H), 7.81 (s, IH), 8.60 (s, IH), 8.71 (s, IH), 9-81 (s, IH), 9.83 (s, 
IH). 

5 < mmm 8 5 > 

Lfc (iR^ll%)o 
A 1al 

lal: l H NMR (300MHz, DMS0-d6) 8 ppm: 1.43 (s, 6H), 2.14 (s, 3H), 2.34 

10 (br s, 4H), 2.63 (br s. 4H), 5.84 (dd, /= 10.3, 1.5 Hz, IH), 6.33 (dd, 

J = 17.1, 1.5 Hz, IH), 6.58 (dd, /= 17.0, 10.1 Hz, IH), 7.57-7.64 (m, 

2H), 7.85 (s, IH), 8.16 (d, 7=7.1 Hz, IH), 8.42 (s, IH), 8.67 (s, IH), 
8.71 (s, IH), 9.88 (s, IH), 10.12 (s, IH). 

15 <HJ|g#!f8 6 > 

hft&m lam «&Lfc (W 72%) 0 

I 

A 1am 

lam: l H NMR (270MHz, DMS0-d6) 3 ppm: 1.42 (s, 6H), 2. 14 (s, 3H), 2.35 
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(br s. 4H), 2.63 (br s, 4H), 2.90 (s, 6H), 5.82 (br d, / = 10.0 Hz, 1H), 
6.31 (br d, / = 17.0 Hz, 1H), 6.57 (dd, / = 17.0, 10.0 Hz, 1H). 6.76 (d, 
J = 9.2 Hz, 2H), 7.56 (d, / = 9. 2 Hz, 2H), 7.75 (s, 1H), 8.46 (s, 1H), 
8.63 (s, 1H), 9.70 (s, 1H), 9.82 (s, - 1H) . 

5 

<nmm*i> 
mm 63%) 0 

A 1an 

10 lan: 'H NMR (270MHz, DMS0-d6) 5 ppra: 1.42 (s, 6H), .2. 14 (s, 3H), 2. 34 
(br s, 7H), 2.62 (br s, 4H), 5.83 (dd, /= 10.0, 1.9 Hz, 1H), 6.31 (dd, 
/ = 17.3, 1.9 Hz, 1H), 6.58 (dd, / = 17.3, 10.0 Hz, 1H), 6.96 (d, / = 
7.0 Hz, 1H), 7. 27 (m, 1H), 7.63 (br s, 2H), 7.80 (s, 1H), 8.57 (s, 1H), 
8.70 (s, 1H), 9.81 (s, 1H), 9.84 (s, 1H). 

15 

<HJ6098 8 > 

1 7 -CmWiLtc b V 7 Is— h& 6e (1. 00 g, 2. 15 mmol) , *3 X W&®> 
4b (395 mg, 2.58 mmol), h ]) zc^fUT % > (16 mLh DMF (4 mL) ^iPx., 
Jtt*U £mW&b^?®ft&mv)%.L1t'&, ftfift^5^^^(n) (48.2 mg) is 
20 XXf h y 7i=;l/*77-( y (67.9 mg) fcfln*., 80^"? 5 M&^bfc. ®JE 

®§ife, THF- 7K«t •? WSSiiL @^^i-^^7 iX^y lbk (434. mg, 43%) & 
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EtC 

lbk: IH NMR (270 MHz, CDC13) 8 ppra: 1.51 (s, 6H), 1.53 ( t, J = 7.0 Hz, 
3H), 2. 80 (id, 4H), 3.80 (m, 4H), 4.18 (q, J = 7. 0 Hz, 2H>, 7.17 (s, 1H), 
7.17 (t, J = 8.8 Hz, 1H), 7.40 (br s, 1H), 7.54 (m, 1H), 7.92 (s, 1H), 
5 7.95 (dd, J = 2. 6, 6. 3 Hz, 1H), 8.68 (s, 1H). 

<Hjfe0H8 9-1 1 1 > 

&m ibl -lbah *^Lfc„ ft#4fe©«iiiJ|X**5«fct;^^^>A'7 f -f Sr 

io utku-t. 



Me 



ibl (JR^ 70W: 1H NMR (270 MHz, CDC13) 5 ppra: 1.51 (s, 6H), 1.51 (t, J 
= 7.0 Hz, 3H), 2.43 (s, 3H), 2.82 (t, J = 6. 1 Hz, 2H), 3.39 (s, 3H) , 

3.54 (t, J = 6. 1 Hz, 2H), 4.17 (q, J = 7. 0 Hz, 2H), 7. 15 (s, lH). 7.16 

15 (t, J = 8. 8 Hz, 1H), 7.52 (br s, 1H), 7.56 (m, 1H), 7.92 (s, 1H), 7.95 
(dd, J = 2. 7, 6.5 Hz, 1H), 8.66 (s, 1H). 
< MWl 9 0 > 

Me "^ifV^N 

1bm 
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lbm (Jfcsp 53%): 1H NMR (270 MHz, CDC13) S ppm: 1.51 (s, 6H), 1.53 (t, J 
= 6.9 Hz, 3H), 2.42 (s, 3H), 2.59 ( t, J = 6. 5 Hz, 2H), 3. 01 (t, J = 6. 5 
Hz, 2H), 4.21 (q, J = 6.9 Hz, 2H), 7.16 (t, J = 8. 8 Hz, 1H), 7.18 (s, 
5 1H), 7.54 (br s, 1H), 7.56 (m, 1H), 8.00 (dd, J = 2. 6, 6.3 Hz, 1H), 8.12 
(s, 1H), 8.67 (s, 1H). 

<»J9 1> 



10 lbn (Um 55%) : 1H NMR (270 MHz, CDC13) 6 ppm: 1. 40-1. 60 (m, 11H) , 1. 60- 

1.75 (m, 4H), 2.74 (m, 4H), 4.19 (q, J = 6. 9 Hz. 2H), 7. 17 (t, J = 8. 6 

Hz, 1H), 7.17 (s, 1H), 7.34 (br s, 1H). 7.52 (m, 1H), 7.91 (br s, 1H), 
7.95 (dd, J = 2. 7, 6.5 Hz, 1H), 8.67 (s, 1H). 

15 <WS9 2> 



lbo-nHCl [lbo fS-fr (1:2) <K il^/M^^ (3 ^ 
ft) VmmmtX.tz'] (n = 3 thXU^ 41%): 1H NMK (270 MHz, CDC13) 5 
ppm: 1.48 (t, J = 6. 9 Hz. 3H), 1.82 (br s, 6H), 2.89 (s, 6H), 2.92 (br s, 
20 3H), 3.70 (br s), 4.30 (q, J = 6. 9 Hz, 2H), 7.47 (s, 1H), 7.55 (t, J 




1bn 




1bo 
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=9.0 Hz, 1H), 7.83 (m, IH), 8.11 (dd, J - 2. 6. 2. 7 Hz, IH), 8.94 (s, 1H), 
9.52 (br s, 1H). 

<lti 9 3 > 



lbp OUigs 48»): 1H NMR (270 MHz, DMS0-d6) Sppm: 1. 43-1.47 (m, 3H), 1.43 
(s, 6H), 2. 15 (s, 3H), 2.37 (br s, 4H), 2.71 (br s. 4H), 4.21 (q, J = 
6.8 Hz, 2H), 7.17 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 1H), 8.20 
(dd, J = 2.7, 7.0 Hz, 1H), 8.65 (s, 1H), 8.56 (s, 1H), 9.84 (s, 1H). 



lbq (HX^ 23%)-' 1H NMR (270 MHz, CDC13) 5ppm: 1.52 (t, J = 7. 0 Hz, 3H), 
f. 55 (s, 6H), 1.79(m, 4H), 1.97 (m, 2H), 2.25 (s, 3H), 2. 45 (s, 3H), 2.90 
(m, 2H), 3.01(m, 1H), 4.19 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 8 Hz, 1H), 
7.17 (s, 1H), 7.36 (br s, IH), 7.53 (m, 1H), 7.86 (s, IH), 7.94 (dd, J = 
2.7, 6.5 Hz, IH), 8.67 (s, IH). 

<Hlfi«9 5 > 




1bp 



<mmm9 4 > 
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F 




CI 



1br 



lbr (HX^ 5594): 1H NMR (270 MHz, CDC13) 5 ppm: 1.00-1.20 (m, 6H), 1.40- 
.1.60 (m, 9H), 2.80 (q, J = 7. 0 Hz, 4H), 4.18 (q, J = 7. 0 Hz, 2H), 7.16 
(t, J = 8.8 Hz, 1H), 7.16 (s, 1H), 7.38 (br s, 1H), 7.51 (m, 1H), 7.88 (s, 
5 1H), 7.94 (dd, J = 2.7, 6.5 Hz, 1H), 8.66 (s, 1H). 

<HtSf!l9 6> 



lbs 31%): 1H NMR (270 MHz, CDC13) 8 ppm: 1.53 (s, 6H), 1.53 (t, J 

10 = 7.0 Hz, 3H), 2.73(m, 4H), 2.88 (m, 4H), 3.53 (s, 2H), 4.19 (q, J = 7. 0 
Hz, 2H), 7.13 (t, J = 8. 9 Hz, 1H), 7.13 (s, 1H) , 7. 39 (br s, 1H), 7.53 
(m, 1H), 7. 93 (s, 1H), 7.95 (dd, J = 2. 7, 6.8 Hz, 1H), 8. 67 (s, . 1H). 



lbt OfiLm 14%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.26 (m, 1H), 1.50 (m, 
2H), 1.53 (t, J = 7. 0 Hz, 3H), 1.77(m, 5H) , 2.17 (m, 2H), 2.32 (s, 3H) , 




1bs 




1bt 
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2.57(br s, 4H), 2.88(br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H), 7.15 (s, 1H), 

7.17 (t, J = 8. 9 Hz, 1H), 7.65 (m, 1H), 8.01 (m, 2H), 8. 17 (s, 1H), 8.65 
(s, 1H). 



<nMW9 8> 




lbu OR* 48%): 1H NMR (270 MHz, CDC13) Sppffl-' 1.52 (s, 6H), 1.52 (t, J 
-7.0 Hz. 3H), 2.96 (t, J = 6. 8 Hz, 4H), 3.37(s, 6H), 3.51 (t, J = 6. 8 
Hz, 4H), 4.18 (q, J = 7.0 Hz, 2H), 7.16 (s, 1H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.44 (br s, 1H), 7.56 (in, 1H), 7.90 (s, 1H) , 7.96 (dd, J = 2. 7, 6.8 
Hz, 1H), 8.66 (s, 1H). 



<mnw9 9> 




1bv 

lbv 23%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 11H), 1. 77 (m, 

2H). 2.35 (m, 2H). 2. 99 (m, 2H), 3.40-3.50 (m, 1H), 4.21 (q, J - 7. 0 Hz. 
2H), 4.58 (d, J = 4.3 Hz, 1H),7.17 (s, 1H), 7.43 (t, J '= 9.2 Hz. 1H), 
7.84 (id. 1H>, 8.20 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.54 (s, IB}, 8.56 (s, 1H), 
9.83 (s, 1H). 



101 



WO 02/066445 



PCT/JP02/01575 



<MMMi 0 o > 




lbw OIX^ 50%): 1H NMR (270 MHz, CDC13) 5ppm: 1.50 (s, 6H),1.52 (t, J = 
6.8 Hz, 3H), 1.88 (m, 2H), 2.37 (s, 3H), 2.65(e), 4H), 2.97 (m, 4H) , 
4.18 (q, J = 6.8 Hz, 2H), 7.15 (s, 1H), 7.16 (t, J = 8. 9 Hz, 1H), 7.56 
5 (m, 1H>, 7.72 (br s, 1H), 7.96 (dd, J = 2. 7, 6. 8 Hz, 1H), 8.01 (s, 1H), 
8.65 (s, 1H). 

<#d£0yioi> 



10 lbx (l|Z^ 59%): 1H NMR (270 MHz, CDC13) 6 ppm: 1.51 (s, 6H), 1.53 (t, J 
= 7.0 Hz, 3H), 2.49 (m, 4H), 2.58 (t. J = 6. 1 Hz, 2H). 2.99 (t, J = 6. 1 
Hz, 2H), 3.68 (m, 4H). 4.20 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.18 (s, 1H), 7.48 (br s, 1H), 7.54 (m, 1H). 7.92 (s. 1H), 7.94 (dd, 
J = 2. 7, 6.8 Hz, 1H), 8.68 (s, 1H). 




15 



<mmmi o 2 > 
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lby 76%): 1H NMR (270 MHz, CDC13) .fippm: 1.23 (t, J = 7. 0 Hz, 6H), 

1.50 (t, J = 7.0 Hz, 3H), 2.29 (s, 3H), 2.50-2.60 (br s, 4H), 2.89 (br s, 
4H), 3.57-3.82 (m. 8H), 4.16 (q, J= 7.0 Hz, 2H), 7. 11 (s, 1H), 7. 15 (t, 
. J = 8.9 Hz, 1H), 7.62 (ra, 1H), 7.99 (dd, J = 2.7, 6.8 Hz, 1H), 8.27 (s, 
5 1H), 8.30 (s, 1H), 8.62 (s, 1H). 

<mmmi o 3 > 

Ibz 



lbz (lRs£ 64%): 1H NMR (270 MHz, CDC13) 6ppm: 1.14 (t, J = 7.0 Hz, 3H), 
10 1.52 (s, 6H), 1.53 (t, J = 7. 0 Hz, 3H), 2.46 (q, J = 7. 0 Hz, 2H), 2.50- 
2.60 (br s, 4H), 2.88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H). 7.14 (s, 1H). 

7. 16 (t, J = 8.9 Hz, 1H), 7.67 (m, 1H), 8.00 (dd, J = 2. 7, 6.5 Hz, 1H), 

8.17 (br s, 1H), 8.24 (s, 1H), 8. 64 (s, 1H). 

15 <mMMl 0 4 > 




1baa 



lbaa (1R^ 76%) .: 1H NMR (270 MHz, CDC13) S ppm: 1.49 (t, J = 7. 0 Hz, 3H), 
1.51 (s, 6H), 2.10 (s, 3H).,2. 74 (m, 4H), 3.53 (», 2H), 3.68 (m, 2H), 
4.14 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H). 7. 16 (t, J = 8. 9 Hz, 1H), 7.58 (m, 
20 1H), 7.92 (br s. 1H), 7.96 (dd, J = 2. 4, 6.5 Hz, 1H), 7.98 (s, 1H), 8.66 
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(s, 1H). 



<»J1 0 5> 




jCc f 



lbab (IR* 47%): 1H NMR (270 MHz, CDC13) 8 ppm: 1.14 (t, J = 7. 0 Hz, 3H), 
1.50 (s, 6H), 1.52 (t, J = 7.0 Hz, 3H), 2.68 (m, 2H), 2.75 (q, J = 7. 0 
Hz, 2H), 3.13 (m, 2H), 3. 71 (s, 3H) , 4.19 (q, J = 7. 0 Hz, 2H) , 7. 16 (s, 
1H), 7. 16 (t, J = 8.9 Hz, 1H), 7.68 (to, 1H), 7.79 (br s, IK), 7.98 (dd, J 
= 2.7, 6.5 Hz, 1H), 8.10 (s, 1H), 8.67 (s, 1H). 

<mmmo6>- 



lbac (1&^ 8%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.53 (t, J = 7. 0 Hz, 3H), 
2.30 (s, 3H), 2.49 (br s, 4H), 2.64 (br s, 4H), 2. 73 (in, 4H), 4.21 (q, J 
= 7.0 Hz, 2H), 7.16 (s, 1H), 7.l7(t, J = 8. 8 Hz, 1H), 7.54 (m, 1H), 7.58 
(br s, 1H), 7,95 (dd, J = 2. 7, 6.5 Hz, 1H), 7.97 (s, 1H) . 8.65 (s, 1H). 

<HJ£0i|lO7> 




4X F 



1bac 
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|'* 4 V*»CI 



MeOaSN^ 

Ibad 

lbad (l|5t^ 65%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (t, J = 7. 0 Hz, 

3H), 1.47 (s, 6H), 2.83 (br s, 4H), 2.89 (s, 3H), 3.17 (br s, 4H), 4.22 

(q, J = 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 

5 1H), 8.20 (dd, J = 2.7, 6.8 Hz, 1H), 8.57 (s, 2H), 9.83 (s, 1H). 

<MMM l 0 8 > 



lbae 39%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (s, 6H),1.46 (t, 

10 J = 7.0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5. 9 Hz, 2H), 2.67 (t, J = 
6.9 Hz, 2H), 2.73 (br s, 4H), 4.21 (q, J = 7. 0 Hz, 2H), 7.18 (s, 1H), 
7.44 (t, J = 9. 1 Hz, 1H), 7.82 (m, 1H), 8.20 (dd, J = 2. 7, 6.8 Hz, 1H), 
8.57 (s, 2H), 9.84 (s, 1H). 

15 <mmm 1 o 9 > 
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4X F 



ElO" 



1baf 



lbaf (IR^ 4994): 1H NMR (270 MHz, DMS0-d6) 5ppm: 1.45 (m, 11H). 1. 89 (ra, 
2H), 2.40 On, 2H), 2.98 (ro, 2H), 3.16 (m, 1H), 3.23 (s, 3H), 4.22 (q, J 
= 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.83 (a, 1H), 
5 8.20 (dd, J = 2. 7, 6.8 Hz, 1H) , 8.55(s, 1H), 8.56 (s, 1H), 9.83 (s, 1H). 

<mmmi 1 o > 



1bag 

lbag (HX^ 64%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 0.97 (t, J = 7. 0 Hz, 
10 6H), 1.42 (t, J = 7.0 Hz, 3H), 1.71 (m, 4H), 2.15 (s, 3H), 2.35 (br s, 
4H), 2.69 (br s, 4H),4.21 (q, J = 7. 0 Hz, 2H), 7. 17 (s, 1H), 7.44 (t, J 
= 9.2 Hz, 1H), 7.81 (m, 1H), 8.17 (dd, J = 2. 7, 6.8 Hz, 1H), 8.54 (s, 
1H), 8.55 (s, 1H), 9.87 (s, 1H). 
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Ibah 



lbah (!&*£ 29%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.43 (s, 6H), 1.45 (t, 
J = 7. 0 Hz, 3H), 2.42 -2.52 (m, 4H), 2.44 (t, J = 5. 8 Hz, 2H), 2.71 (br 
5 s, 4H), 3.22 (s, 3H), 3.41 (t, J = 5. 8 Hz, 2H),4.21 (q, J = 7. 0 Hz, 2H), 
' 7.17 (s, 1H), 7.44 (t, J = 8.9 Hz, 1H), 7.83 (m, 1H). 8.20 (dd, J = 2. 7, 
7.0 Hz, 1H), 8. 56 (s, 1H), 8.57 (s, 1H), 9.84 (s, 1H). 

<-&ric0dl 8 > h y * *^X/U7fcyg£ 7- a: F^rV-4- [3- (3- t K 

10 D^*>-3-/f/P-l-/f-;V) 7x-^75/]-6 - W!/=^^r/l' 
(6f) 

4 - ^ DP -7 - xf;Sf->-6- ^rty zz.^'r ;V (400 mg. 1. 50 

rorool) Vfv^J — ft, (IObL)— ^PP^^V (2 bL) frtok.$tW\*W 
4- (3-T?/7x=/V) -2-/ ^ /V-3-7^ ^-l-tf — A* (290 mg, 1.65 
15 mmol) ZtoiLtc, — ftM^ft^*^^ (50 mL) &*n*.*l8Lfc.- ftSt'f'y^ 
a/-?/ -A (10 oD-^DD^y (2 mL) Sr^J^fc^, (30 mL) 

£^o< OJRTU tK#T 15 ftm&WVft. &.f$L®*mWl, »fftft*U B¥ 
| [7;i V^f-^ - 4 - [3- (3 - b KDde^>-3 - * ^A - 1 - T^^A-) 7^ -A 
T ^ . 6 _ df-^-yy - ; v ac*-rA (547 mg. 83%) *r|tfe@#t UTlifc. 
20 w^^i^X/Vfr (513 mg, 1.16 mmol) S— A (5 mL) lw&8?U, 28%T > 

7k (1 mL) SrJq^.M-C»«!Lfc. tK (10 mL) &J«x. 30#»#«\ 
• to£«BU «ffTft*fcU T-a^H- [3- (3-fc Kp*^-3-/^A- 
l-y^=yU)7 3i-yVT5: y J^^/JJ V - 6 - A' (392 mg, 9354) 
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EtO 



HO. 



HN 




.OH 



1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (t, J = 7. 0. Hz, 3H), 1.48 (s, 6H), 
4.24 (q, J = 7. 0 Hz, 2H), 5.51 (s, 1H), 7.08 (d, J =7.8 Hz, 1H), 7.18 (s, 
1H), 7.34 (t, J = 8.0 Hz, 1H), 7.80 (s, 1H), 7.88 (d, J = 8. 4 Hz. 1H), 
7.99 (s, 1H), 8.47 (s, 1H), 9. 37 ,(s, 1H), 9.56 (br s, 1H). 

z.<nfc&®*<£fom 1 3-2) tmm£jffeT'WM4b£m (6f> otfi#jM;:^&L 



6f: 1H NMR (270 MHz, DMS0-d6) 8 ppm: 1.46 (t, J = 7. 0 Hz, 3H), 1.48 (s, 
6H), 4.41 (q, J = 7.0 Hz, 2H), 7.35 (d, J =7.6 Hz, 1H), 7.46 (s, 1H), 
7.51 (t, J = 8.0 Hz, 1H), 7.69 (d, J = 8. 1 Hz, 1H), 7.76 (s, 1H), 8.88 
(s, 1H), 8.96 (s, 1H), 11.19 (br s, 1H). 

<»Jl 1 2 > 

4t&%> 6f tit^m 4c £m^mmM8 8 tmmtejjm*Rii,\ uy-fy^v 

ft£*#7t mm 76%) D CO*-7/y>^ (565 mg, 1. 05 mmol) frXXfykMih 
*V (299 mg, 5.33 mmol) (D (21 mL) £ 80X:X~ 1 mm. 

btizmftz*.? y-;\s-7k£ !)^i B u \t^m ibai (162 m g , 32%) zntz 0 




6f 
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1baf 



lbai : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40-1.50 (m, 9H), 2.56 (br s. 
4H), 2.77 (br s. 4H), 3.72 (s, 2H), 4.20 (s, 1H), 4.21 (q, J = 7. 0 Hz, 
2H), 7.17 (s, 1H), 7.22 (d, J = 7. 8 Hz, 1H), 7.40 (t, J =8.0 Hz, 1H), 
7.92 (d, J = 8.1 Hz, 1H), 8.07 (m, 1H), 8.56 (s, 1H), 8.60 (s, 1H), 9.78 
(br s, 1H). • 

< Hffiftl 113~117> 

M/7u-h^ 6f &£vm*(Wk&®)i zm\r\ mt&mi 1 2 1 

fc&m lbaj -lban «r^Ufc. fls&feoftfe k *-<9 \fi>f-9 ^BUTfclB 

•to ' 

<mmm 1 1 3 > 



lbaj : 1H NMR (300 MHz, DMS0-d6) 5 ppm: 1.44, (s, 6H), 1.45 (t, J =7.1 Hz, 
3H), 2.71 (m, 4H), 3.65 (m, 4H), 4.21 (s, 1H), 4. 22 (q, J = 7. 1 Hz, 2H), 
7.18 (s, 1H), 7.22 (d, 1H), 7.40 (t, J = 8. 1 Hz, 1H), 7.90 (d, 1H), 8.07 
(s, 1H), 8.57 (s, 1H), 8.60 (s, 1H), ,9.79 (s, 1H). 




1bal 
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<HMJl 1 4> 




N 



Ibak 



lbak : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40 (t, J = 7. 0 Hz, 3H), 1.53 
(s, 6H), 2.01 (s, 3H), 2.81 (br s, 4H), 3.55 (br s, 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s, J = 7. 0 Hz, 1H), 7.19 (s, 1H), 7.24 (d, J = 7. 8 Hz, 
1H), 7.41 (t, J = 7.9 Hz, 1H), 7.91 (d, J = 8. 6 Hz, 1H), 8.06 (s, 1H), 
8.60 (s, 1H), 8.67 (s, 1H), 9.91 (br s, 1H). 

<mmwi 1 5 > 



lbal : 1H NMR (270 MHz, DMS0-d6) 8 ppm' 1.42 (t, J = 6. 8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s, 3H), 2.37 (s, 3H), 2.77 (br d, J = 
11.1 Hz, 2H), 2.95 (s, 1H), 4.21 (s, 1H), 4.22 (q, 2H), 7.17 (s, 1H), 
7.21 (d, J = 7.8 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.91 (d, J = 8. 4 Hz, 
1H), 8.07 (br s, 1H), 8.56 (s, 2H), 9.78 (br s, 1H). 

<mt&mi i e > 




lbal 
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N 



Ibam 



lbam : 1H NMR (300 MHz, DMSO-d6) 8 ppm: 1.52 (s, 6H), 1.52 (t, J = 7. 0 
Hz, 3H), 2.31 (s, 3H), 2.55 (br s, 4H), 2.87 (br s, 4H), 3.09 (s, 1H), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H), 7.28 (d, 1H), 7.28 (d, 1H), 7.36 
(t, 1H), 7.80 (d, 1H), 7.91 (br s, 1H), 7.96 (s, 1H), 8.12 (s, 1H), 8.66 
5 (s, 1H). 

<mmm in> 



lban : 1H NMR (270 MHz, DMS0-d6) 6 ppm: 1.44 (m, 9H), 2.15 (s, 6H), 

2.25-2.40 (m, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, 1H), 4.22 (q, 2H), 

10 7.17 (s, 1H), 7.22 (d, J = 7. 6 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.92 

(d, J = 8.4 Hz, 1H), 8.08 (s, 1H), 8.56 (s, 1H), 8.60 (s, 1H), 9.79 (br 
s, 1H). 

<HtiMl 1 8 - 1 3 0 > 

<mmmi 1 8> 




1ban 
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lcm: iftgi 57%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.33 (m, 1H), 1.63 (m, 
7H), 2.00 (m, 2H), 2.21 (s, 3H), 2.44 (br s, 4H), 2.71 (br s, 4H), 3.10 
(s, 3H), 7.46 (t, J = 9.2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H), 8.12 (dd, 
J = 2.7, 6.8 Hz, 1H), 8.39 (s, 1H), 8.60 (s, 1H), 10.06 (s, 1H). 



lcn: ItX.^ 62%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.44 (s, 6H), 2.30 (s, 

3H), 2.38 (s, 6H), 2.61(t, J = 6. 3 Hz, 2H), 2.83 (t, J = 6. 3 Hz, 2H), 

2.99 (s, 3H), 7.45 (t, J = 9.2 Hz, 1H), 7.77 (s, 1H) , 7.79(m, 1H), 8.11 

(dd, J= 2.7, 7.0 Hz, 1H), 8.27 (s, 1H), 8.54 (s, 1H), 9.97 (s, 1H). 

<mmm 1 2 o > 



lco: ifcifs 41%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.13 (t, J = 7. 0 Hz, 6H), 
2.17 (s, 3H), 2.39 (br s, 4H), 2. 75 (br s, 4H), 3.08 (s, 3H), 3.52 (q, J 
= 7.0 Hz, 4H), 3.67 (m, 4H), 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H), 
7.82 (s, 1H), 8.11 (dd, J = 2.7, 7.0 Hz, 1H), 8.40 (s, 1H), 8.59 (s, 1H), 
10.07 (s, 1H). 





OEt OEt 
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<mmmi 2 1 > 



MeO' 




lcp: IR* 56%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.45 (s, 6H), 2.34 (s, 
3H), 2.71(t, J = 6.3 Hz, 2H), 3.12(s, 3H), 3.26 (s, 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t, J = 9. 1 Hz, 1H), 7.81 (m, 1H) , 7. 84 (s, 1H), 8.13 
(dd, J = 2.6, 6.9 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 

<mnWl 2 2> 



10 Icq: 63%; 1H NMR (270MHz, DMS0-d6) fippm: 1.48 (s, 6H), 2.78 (br s, 

4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9.2 Hz, 
1H), 7.79 (m, 1H) , 7.87(s, 1H), 8.12 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 
1H), 8.61 (s, 1H), 9.57 (br s, 1H),10.09 (s, 1H). 

15 <mnmi2 3> 



SO, HN 




SOa HIM' 
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lcr: JRS£ 55%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 0.93 (t, J = 7. 3 Hz, 6H), 

1.74 (m, 4H), 2.19 (s, 3H), 2.41 (br s, 4H), 2.68(br s, 4H), 3.08 (s, 

3H), 7.45 (t, J = 9.2 Hz, 1H), 7.77 (m, 1H) , 7.81(s, 1H), 8.10 (dd, J = 

5 2.4, 7.0 Hz, 1H), 8.37 (s, 1H), 8.58 (s, 1H), 10.04 (s, 1H). 

<IIM124> 



10 lcs: iW 49%; 1H NMR (270MHz, DMS0-d6) S ppm: 1.42 (m, 2H), 1.46 (s, 

6H), 1.89 (m, 2H), 2.37 (m, 2H), 2.97(m, 2H), 3.10 (s, 3H), 3.22(s, 3H), 

3.00-4.00 (m, 1H), 7.46 (t, J = 9. 2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H) , 

8.11 (dd, J = 2.7, 7.0 Hz, 1H) , 8.44 (s, 1H), 8.61 (s, 1H), 10.08 (s, 
1H). 



let: JK$ 34%; 1H NMR (270MHz, DMS0-d6) 6 ppm: 1.47 (s, 6H), 1.99 (s, 
3H), 2.61 (br s, 2H), 2.68 (br s, 2H), 3.09(s, 3H), 3.44 (br s, 4H), 
20 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H) , 7.84(s, 1H), 8.11 (dd, J = 2. 7, 
7.0 Hz, 1H), 8.44 (s, 1H), 8.60 (s, 1H), 10.08 (s, 1H). 




,J0C 



15 



<ni&mi 2 5> 
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<mmmi 2 e> 




,jOC 



leu: l&m 69%; 1H NMR (270MHz, DMS0-d6) Sppm: 1.06 (t, J = 7. 0 Hz, 3H), 
5 1.47 (s, 6H), 2.50 (m, 2H), 2.75 (q, J = 7.0 Hz, 2H), 2.98 (t, J = 7.0 
Hz, 2H), 3.11 (s, 3H), 3.59(s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.80 (m, 
1H) , 7.83(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 9.52 (br s, 1H), 10.09 (s, 1H). 

io <mmmi 2 7> 



lev: JRSfc 53%; 1H NMR (270MHz, DMS0-d6) 5ppm: 1.46 (s, 6H), 2.50 (br s, 
6H), 2.69 (br s, 4H), 3.11 (s, 3H), 3.23 (s, 3H), 3.43(m, 2H), 7.47 (t, 
J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 6.8 Hz, 
15 1H), 8.44 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 

<mMmi 2 8 > 




20 
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lew: jftsfi 48%; 1H NMR (270MHz, DMS0-d6) Sppra: 1.47 (s, 6H), 2.50-2.58 
(m, 6H), 2.65-2.70 (m, 6H), 3.12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.81 
5 (m, 1H) , 7.84(s, 1H), 8.14 (dd, J = 2. 7, 7.0 Hz, 1H), 8.47 (s, 1H), 
8.62 (s, 1H), 9,59 (br s, 1H),10. 10 (s, 1H). 

<mmmi 2 9> 
ft 



10 lex: J&s£ 45%; 1H NMR (270MHz, DMS0-d6) Sppm: 1.48 (s, 6H), 1.74 (br s, 
4H), 2.76 (br s, 4H), 3. 12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.79 (m, 
1H) , 7.84(s, 1H), 8.13 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 10.09 (s, 1H). 

15 <mmm no> 




S0 2 HN' 




WO 02/066445 



PCT/JP02/01575 



Icy: 42%; 1H NMR (270MHz, DMS0-d6) 5 ppn>: 1.48 (s, 6H), 2.36 (s, 

3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t, J = 6.4 Hz, 2H), 3.12 (s. 3H), 
7.47 (t, J = 9.0 Hz, 1H). 7.81 (m, 1H) , 7.88(s, 1H), 8.13 (dd, J = 2. 4, 
7.0 Hz, 1H), 8.46 (s, 1H), 8.62 (s, 1H), 9.57 (s, 1H), 10.09 (s, 1H). 

5 

<mmmi 3 1 > 

HJS0J7 N 4 -(3- *aa -4- 7/^071^) - 6 - [3 - * ^/U 

- 3 - (4- - 1- \£^ 9 ^M - 1 - -ff-=.A/l-^1-^irVW 9 JT 5 > 

(2a') zmynmn bmmi^mx^^m u't^iLfcftMifaB 

10 ^^SU, fc&mia' (©0.9 ^iCDMF^) &ft-^>I£ tt#fc OK 
^20%) o 




la' 

la': 1H NMR (300MHz, DMS0-d6) 8 ppm: 1.48 (s, 6H), 1.99 (s, 3H), 2.15 
(br s, 4H), 2.68 (br s, 4H), 5.88 (d, J =10.4 Hz, 1H), 6.36 (d, J = 17. 1 
15 Hz, 1H), 6.61 (dd. J =10.4. 17.1 Hz, 1H), 7.46 (t, J = 9. 1 Hz, 1H), 7.84 
(m, 1H), 8.20 (dd, J = 2.5, 6.8 Hz, 1H), 8.32 (s, 1H) , 8.61 (s, 1H) , 
8.67 (s, 1H), 9.38 (s, 1H), 9.99 (s, 1H). 

< %mm 1 3 2 > 

20 e«tU > « 7 i^^f F 7 t Ko f7 

VN^^Lfc 4ao (lfcs£ 60%) i: 7-7'D*-M3-?nP-4-7/Vto7x = ;v)- 
y V'ST $ kfflmte1j&X\ 2ao lao HZ. 
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MeN^i 



4ao 



4ao: JR^8 60%; 'H NMR (270MHz, CDCl 3 ) 6 ppm: 1.60-1.71 (m, 2H), 1.87-1.93 
(m, 2H), 2.29 (s, 3H), 2.40 (s, 1H), 2.49 (br s, 4H), 2.67 (br s, 4H), 
3.64-3.74 (m, 2H), 3.90-3.96 (m, 2H). 



MeN 




2ao 



2ao: JR* ;£*&; 'H NMR (270MHz, DMS0-d 6 ) S ppn>: 1.53-1.65 (m, 2H), 
2.04-2.12 (m, 2H), 2.15 (s, 3H), 2.37(br s, 4H), 2.64 (br s, 4H), 3.60 
On. 2H), 3.88 (jd, 2H), 5.53 (s, 2H), 7.41 (t, J = 9. 2 Hz, 1H), 7.53(s, 
1H), 7.70 (s, 1H), 7.81 Cm, 1H), 8.20 (dd, J =6. 8, 2. 7 Hz, 1H), 8.39 (s, 
1H), 9.64 (s, 1H). 



MeN 




lao: ]RS$ 31%; *H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.55 (m, 2H), 2.01 (m, 2H), 

2.15 (s, 3H), 2.36 (br s, 4H), 2.63 (br s, 4H), 3.61 (m, 2H), 3.84 (m, 

2H), 5.84 (d, J = 10.0 Hz, 1H), 6.32 (d, J = 17. 0 Hz, 1H), 6.55 (dd, J = 

17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.85 (m, 1H), 7.90 (s, 

1H), 8.20 (br d, J = 6. 8 Hz, 1H), 8.64 (s, 1H), 8.65 (s, 1H), 9.96 (s, 

118 



WO 02/066445 



PCT/JP02/01575 



1H), 10.00 (s, 1H). 

<MMmi 3 3 > 

Hig0!|2 5 <Djj&V'&bfrtcT<? V A>T 5 Kft lz (300 mg, 1.46 mmol) 
5 ©^^PP^^>M (4.5mL) £ 0 e C~5 t CK:i£iiJ&, h!)7/l'**m$t 
(TEA) (4.5 mL) Sr^Dxfco ^©Ss; 1.5 UTO^fct,. $/£T«£W 
£Lfc 0 SSSr^xf/n^-fyvtSiS, »1RL, lap • 

nTFA (50 mg) &#fc 0 ' 




• nTFA 



10 lap • nTFA : *H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H). 2.86 (br s, 
4H), 3.14 (br s, 4H), 5.87 (d, J = 10. 0 Hz, 1H), 6.34 (d, J = 17.0 Hz, 
1H), 6.58 (dd, J = 17.0, 10.0 Hz, . 1H) , 7.50 (t, J = 9. 2 Hz, 1H), 7.77 
(m, 1H), 7.92(s, 1H), 8.11 (m, 1H), 8.57 (br s, 2H), 8.75 (s, 1H), 8.77 
(s, 1H), 10.01 (s, 1H), 10.53 (br s, 1H). 

15 

<mmmi3 4> 

4- (4->^/U-l-t°-<7^-^) -4-^r^ry-@SSe (0.69g, 10. 0 mmol) , jV-7< ^ 
;VfxiA)V^;VT $ V (2. OOg, 10. 0 mmol). EDC (2. 88 g. 15. 0 mmol) % h 
]}^/VT^> (2.1 mL, 15.0 mmol) ©DMF^t (30 mL) &Mi?-&fe8S# 
20 Ltz 0 KJ&mZ7k (40 mL) S?* P n J. ? > (40 mL x 3 ) "Ctt 

WLt ttffl$t£fiW7k, f&fn^itzkTftfK ^ffT^L. N~^^)V-\- (4- 
^f/H-^7^-/i') (2-7alf-^)-/f;i/7^ F (4aq) 

©DMF^i (10. 00g) &#fc Q 
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5 laq.:l&t^ 7%; 'H NMR (300MHz, 354K, DMS0-d 6 ) 5 ppm: 2.18 (s, 3H), 2.27 (m, 
4H), 2. 60 (m, 4H>, 3.02 (s, 3H), 3.44 (m, 4H), 4.48 (s, 2H), 5.80 (dd, J 
= 10.1, 1.5 Hz, 1H), 6.33 (dd, J = 16.8, 1.5 Hz, 1H), 6.60 (m, 1H), 
7.38 (t, J = 9.2 Hz, 1H), 7.82 (tn, 1H), 7.86 (s, 1H), 8.12 (m, 1H), 8.57 
(s, 1H), 8.78 (s, 1H), 9.55 (br s, 1H), 9.82 (br s, 1H) ; 
10 LC-MS: m/z = 592 (M + +1). 

<mmmi 3 5 > 

&!&m7 kmmteXm-? 1,3-v^ h*~>T± h^Oftfrt? tert-Zf^fr 

4- - 1 - tf^y v^^/j?*^- h£ % £fc Hf;vtV7^y©ft 

15 bt) C->*if/l/7; ^Sr^V^-a-^tfc 4ar 9720 £ 7-:/ u*-N*-(3-? a 

n-4-7;l/tn7x-;U)-4,6-^tyyy^r^y*ffil\ Hi£#j.3 - 1 ) £ PJ 
&##&&tT?£ 2ar (R = H) ##£>ftfc 0 itL^TK^T, v^pp^*^* 
Tl^tOv? - fert - Zf^JV ^^yV/K^v-l^-h (Boc 2 0) £ 30 ^fffiKJfc £ * 
ft4p^v'!)^ W7A^ py H:ii«LUl5 2ar (R = Boc; iI3£i|X 
20 m 85%) Z<Dik&® 2ar (R = Boc) £^£00 3-2) la r ' {C 

^§ , £ b ^mmm 1 4 2 i5^©^(c * i ar 
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Et 2 N 



0 

Boc 
4a r 



4ar: J&s£ 97% ; l H NMR (300MHz, CDC1 3 ) 5 ppm: 1.06 (t, J = 7. 2 Hz, 6H), 
1.44 is, 9H), 1.44-1.69 (m, 2H), 1.80-2.00 (m, 2H), 2. 32 (s. 1H), 2.67 
(q, J = 7. 2 Hz, 4H). 2.96-3.19 (m, 2H). 3.77-4.09 (m, 2H). 




2ar 



2ar (R = Boc): 85%; 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.12 (t, J= 7.1 Hz, 

6H), 1.47 (s, 9H), 1.65-1.81 (m, 2H), 1.91-2.11 (m, 2H), 2.78 (q, J = 
7.1 Hz, 4H), 3.07-3.27 (m, 2H), 3.83-4.09 (m, 2H), 4.47 (br s, 2H), 6.98 
(s, 1H), 7.15 (t, J = 8. 7 Hz, 1H), 7.24 (br s, 1H), 7.54 (m, 1H) , 7.86 
10 (s, 1H), 7. 93 (dd, J = 2. 5, 6. 4 Hz, 1H), 8.58 (s, 1H). 

HN . 

Et 2 N. 
M 

1ar' 




lar' : 63%; 'H NMR (300MHz, CDC1 3 ) 5 ppm: 1.04 (br t, 6H), 1.41 (s, 

9H), 1.52 (m, 2H), 2.02 (br d, J = 12.3 Hz, 2H), 2.71 (br q, 4H), 3.12 
(m, 2H), 3.82 (br d, J = 10.0 Hz, 2H), 5.82 (d, J = 10.2 Hz, 1H), 6.31 
15 (d, J = 16.9 Hz, IH), 6.51 (dd, 10.2, 16.9 Hz, 1H), 7.45 (t, J = 9. 1 Hz, 
1H), 7.84 (m, 1H), 8.19 (dd, J = 2. 6, 6. 8 Hz, 1H), 8.61 (s, 1H), 8.64 (s, 
1H), 9.98 (br s, 2H). 
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. lar • nTFA: Jfe«P 16% (n = 3 ilt); 'H NMR (300MHz, DMSO-d 6 ) 6ppo: 1.29 
(br s, 6H), 2. 03-2. 24 (m, 2H), 3.05-3.65 (m, 10H), 5.90 (d, J = 10. 0 Hz, 
1H), 6.38 (d, J = 17.0 Hz, 1H), 6.56 (dd, J = 10.0, 17. 0 Hz, 1H), 7.49 
5 (t, J = 9.1 Hz, 1H), 7.80 (m, 1H), 8.16 (dd, J = 2. 3, 7.0 Hz, 1H), 8.19 
(s, 1H), 8.66-9.02 (m, 2H), 8.70 (s, 1H), 8.74 (s, 1H), .10.34 (s, 2H). 

<^J1 3 6> 

10 *A#fcT» frlft~&1AXfcl&Z&T®htlZfc'£i-® 4cz t 7-/d^-^-(3- 
? Da-4-7;l/^D7x-;l/)-4,6-^rty!l y^7S 3 tmm 

&#&-C-{b£^ l-{3-[6-T 5 /-4- (3-^ n n-4-7;^o7x^7 ^ J ) -7- 

(2cz) &#fc(M 73%) „ fl;^* 2cz &mmm6 6 £PW£#&TK&£frV^ 

46 3 3£M<E> 2N TK^fb-f h y C A*»*-C*a-2 B*IHJ«!.3Lfc«-, «f» fn-r* kfc 
mVstf&tftLito U T-fc h= MJ/i'-CBftU ft-a-* lcz 

gfeB^iLXffc (M57%) 0 

4cz 

20 4cz: 78%; 'H NMR (300MHz. CDC1 3 ) 6 ppm: 1.25 (t, J = 7. 1 Hz, 3H), 

1.65-1.87 (m, 2H), 1.87-2.06 (m, 2H), 2.02-2.37 (m, 4H), 2.86 (m, 2H), 

3.30 (d, J = 2. 3 Hz, 2H), 4.13 (q, J = 7. 1 Hz, 2H). 
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2cz 



2cz: l&s£73%. 



Me P 




HN -^"xi 



HN . — JL.. 

HO z C. 

1 cz 



lcz: 'H NMR (300MHz, DMS0-d 6 ) 8 ppm' 1.46-1.67 (m, 2H), 1.76-1.91 (m, 2H), 
5^ 2.16-2.39 (m, 3H), 2.80-2.94 (m, 2H), 3.08 (s, 3H), 3.75 (s, 2H) , 7.46 
(t, J = 9. 1 Hz, 1H), 7.72-7.83 (m, 1H), 7.85 (s, 1H), 8.11 (br d, J = 
6. 9 Hz, 1H), 8.35 (br s, 1H), 8.58 (s. 1H), 10.02 (br s, 1H). . 

<MMm 1 3 7 > 

10 3-J h Sris^v t°>k 7-/n^ , -(3-^Dn-4-7;VtD7i-;l/)-4,6-*t 
yi^yy) m*^*-,i^n y Ktrttffl)- ] TMfc£<& lcaa &£/&Lfc e 



15 




lcaa: 10%; l H NMR (300MHz, CDC1 3 ) 5 ppm: 2.38-2.41 (m, 4H), 2.89 

(t, J = 6.9 Hz, 2H) , 3.38 (t, J = 7. 2 Hz, 2H), 3.50 (s, 3H), 3.61-3.68 

(m, 4H). 4.44 (s, 2H), 7.20 (t, / = 9. 0 Hz, 1H), 7. 52-7. 56 . (m, 2H), 
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7.92-7.95 (m, 2H), 8.05 (s, 1H), 8.07 (s, 1H), 8.73 (s, 1H). 
<H»J13 8> 

2t 2 0 ) &£M&\ l|Bii©^ffi [T 9 D /VSfeOftfc?!? 4- 
(4-^/W* y / ) T Kfcftfli] .fc <£ n las Lfc„ 




las: Jfc^ 17%; 'H NMR (300MHz, DMSO-d s ) 6 ppm: 1.47 (br s, 8H), L 72 

(br s, 6H), 2.11 (br s, 4H), 2.72 (br s, 6H), 7.45 (t, / = 9. 0 Hz. 1H), 

7.81-7.85 (m, 2H), 8.18 (d, J = 5. 1 Hz, 1H), 8.58 (s, 1H), 8.61 (s, 1H), 
9.62 (s, 1H), 9.96 (s, 1H). 

(1) EGFRfP-mt- gPI^tfMl 

t hM¥-h£ft*3fe© A431 ftflfifrft (*4b*to»Ei^W?«fcm IS 

Linda J. Pike n->y^t-eftM^S (Proceedings of the 

National Academy of Science of the U.S.A. , 1982, 79, 1433) £ Eft & b T ?f 

" A431 &9flS£«JEjh?!f (FBS) 1 0 %&-g-t* ftV^y - it )V<fe$b 

(DMEM) tt3 7t ( 5%»XffML, :OiMlO mM 
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N-2-M FD3E->if/V^7^y -N' - 2 - ^?>X/Uftym. (Hep 
es) WfflM (pH 7. 4) x 0. 2 5 M1h P 0. 1 mM EDT 
A^^WC^^^- 3 0 0 0G-?5ftffl&>t>#ML> ^^<D± 
ffi&lOO, 0 0 OGT'3 0frmM>bftM£fi^A4 3 1 £ft 

±fB© A 4 3 1 mmmWift (10-15 p. gk 3 0 mM H e p e s J£8f 
$ (pH 7. 7), 2 mM MnCl s< 100 nM Na,V0 41 ^.fctfv? 
7^X;V*dri/F (DMSO) Lfc®&M©K;&*I$t («g 1% 

DMSO) [C, 100 n g <DE G F^ritlxfc^, ^Ifry^fy->^I 
10 I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 50m, Tt /*S^^.V>Wl (y- 

32 p - mm.fo* 7 KBq^r^tf) mmrmmi o iiM*toz-xB:fo&M%}Ltc 0 z. 

©I^©gtli6 0^ Lt*S>5„ 

SiSliTk^l-TS 0^=fTV\ 10 mg/mL«»7;^r/'^6/iLi2 
0 % h y ^ 5 M LJn;L-C£/S&#ltU -e^^^TfC^ttr 3 0#BB£m 

15 Lfc 0 

&{£5 0 0 0 G"C2^r^'^Lfc^, ±?jf&4 0 m Lf"^7°y >^UP8 1 
a -*-iw-<-- ^*b£0. 7 5%y ^^7ktC5^^g 
LT55fe#-r6^^4 0i^'!)3gLfci^-^-%^!3l±|L, jgHfc:/^ V— > a 

20 m^icWL^ntrmMv^s.^. wkm^ «ttfEGF*{w»L&v>Kjcs: 

^ne>offl^b v foi/y*t- m^r*. TO^Ki 9*»?>*l5 0 

PI^SfS(%)= 1 0 0- {(A-C) / (B-C)} x 1 0 0 

25 g) 
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til 





IC S0 nM 




IC 50 nM 


la 


1.8 


lbs 


1.1 


lb 


1.3 


lbt 


5.0 


lc 


3.9 


lbu 


3.2 


Id 


3.5 


ibv 


1 ! .5 


le 


2.4 


lbw 


2.8 


If 


2.4 


lbx 


3.4 


lg 


4.4 


lby 


>10 


lh 


3.3 


lbz 


2.2 


11 


3.7 


lbaa 


2.8 


lj 


3.2 


lbab 


5.6 


lk 


1.9 


lbac 


1.2 j 


11 


1.8 


lbad 


4.0 


lm 


1.9 


lbae 


2.5 


In 


2. 1 


lbaf 


3.3 


lo 


4.6 


lbag 


5.1 


IP 


<1 


Ibah 


2.6 


lq 


2.6 


lbai 


1.8 


lr 


1.5 


lbaj 


3.3 


Is 


2.9 


lbak 


>10 


It 


2.6 


lbai 


3.2 j 


lv 


<1 


lbam 


3.3 


lx 


<1 


lban 


2.6 


ly 


<1 . 


lea 


7.7 


laa 


1.7 


leb 


<1 


lab 


2. 1 


led 


2.1 


lac 


<1 


Ice 


<1 


lae 


<1 


leg 


2.1 


lba 


1. 1 


lch 


2.6 . 


lbb 


1.3 


lei 


1.9 j 


lbc 


1.6 


lcj 


2.7 


lbd 


3.0 


lck . 


<1 


lbe . 


8.0 


lcl 


6. 7 


Ibf 


0.82 


1cm 


5.2 


lbg 


>10 


len 


2.9 


lbh 


4.4 


lco 


10.3 


lbi 


1.0 


lep 


3.1 


lbj 


2.9 


Icq 


2.1 


lbk 


2. 1 


lcr 


3.4 


lbl 

■ ■ 


2.2 


les 


5.3 
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1 1 £>o^5# 



lbm 


2.8 


let 


2. 1 


Ibn 


3.5 


leu 


5.5 


Ibo 


2.2 


lev 


1.8 


lbp 


2. 1 


leff 


2.5 


lbq 


3.8 


lex 


2.8 


lbr 


5. 7 


lap 


2.4 



(2) HER 2fn«mt- ifpi^ffl 

?£&{bLfc^|l c-er£>B2 TTOTlE&Lfc NIH3T3 t 9*tt«fc#tal&tt 0£:|b* 
^WE^WSCM EtflBilSMttr gTA4i 
fiStlB-r. £©jNMSfttt: 1054FBS miN DMEM/F12 m&%W (£AT complete 
10 medium) 37V, 5%C0 2 , 95% Air plastic dish i*Vi&9ZmftL1£. 

complete medium (Cjgl^Lfc A4 ^BJ5&^r 1 2 ^ ^/VT" V— h 3xlO s /well 
confluent fcfcofcfcfi*:^** £ fc-Rl 2 fcffl 37«C"t»##Lfc. 
PBS "0 1 Pi5fc#Lfc$ lysis buffer (60 mM Tris (pH6.8), 2% SDS, 
10% Glycerol, 5% beta-mercaptoethanol, 0.001% bromophenol blue)J^#!^ 
15 »L» ®^«lSL/tt>©$r' whole cell lysate t it Western blot ffidffi 

25 Mg #© whole cell lysate £f 7.5% SDS-# y T V !)^7 5 Kffi 
558cttK*>Wfc|ft PVDF ffllfclB^Lfc. Blocking L7t&, 0.1% Tween20 

20 incubate L, fcfc HW «*HS^ 2 Wftfrr»«Lfc. 

TfelL chemiluminescence £A<S / C C D# ^ 7 "CS^ Lm^^fr^lStS 
Lfc 0 »6>Jxfcy >BEft'>^/l'Sr Densitometer Kr^JtflSL, 
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^1 2 



Compounds 


% of control at 0.1 fl M 


X of control at 1 /I, M 


1a 


85 


1 


1f 


61 


31 


lap 


74 


24 


11 


16 


5 


lac 


9 


3 



o) in vitro mmmmmmmm 



mm 

^T©ffltJT*feS 0 10J4FBS ffito RPMI1640 igmfcMm 9 6 V^/is 

5,000/100 M /lwell ££rir 0 |i3P#{£»J£ 3^ifcX*l 0 0 M 
M^fjO. 0 4 MM£-C8mmK:#^Lfc}&i*fS£ 100/zl/well 2£^tf 0 f£ 

2 5u M© Phenazine methosulfate &WMLtz 1 mg/ml (D XTT §&M 
(SIGMA tfcSS) Sr5 0 M l/well M fLX £ P> 4 BM 3 7 TEti« L&ttft 
£M££-£P«ftSit-?OD4 9 0 n m£Jfcfe£fi Lfc e 

(4 ) in vivo ffelj^jgj^ 

Balb/c tff J*- K^?* (Balb/cAJcl-nu .B^^^Tlfc, Affi$$ 5 

ai^) ©MTClPBSICliLfct h^^^lS A431 £ 5x106/100 /i 
1 #*tU 7 BM&&i&LT«M©¥^tt^fif3: 100mm 3 i&ofcB^ 
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of control = (|?J WOSUB ©ffi»l3HII$- 1 ) / 

»©**h 1> xioo 

it&yoi a-, rts£^l f Xlfffr&lfrla- 2Ts0H ttffi Jt4fe1?W**t*ai*4' 



|13 A43 1 M$ t-Mi" 5 





& 4- m 

[mg/kg] 




% of 
control 






9. 40 


. 100 


la 


0.3 


6. 47 


65. 1 


<b^«b la 


1 


4. 93 


46.8 


it&m la 


3 


2. 70 


20.3 


f 14 A431 B&iZtti- Ztji1&$lM 


MM . 


» 4- fi 
[mg/kg] 




% of 
control 






5. 76 


100 


if 


1 


5. 63 


97.2 


fc&to if 


10 


1.09 


1.8 


<b # m 

la • 2Ts0H 


1 


2. 95 


41.0 



(5) mmm&&& 



ik&fa la *5 «fc ri 1A 2000-508657 -5§-<£$ft ^lfi« 2 4 ffi«{fc£*J') © 

fc«*JW*ttfcttttt-*fc», ^X*f7Xf TA100. TA98, TA2637 fei 
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%mmLtc 0 Qfc&m&SO 1A |HOV>-Cri78. 1) -5000/i g/TV- 

h©ffl#|SfflT-7^ MFFft*S 9m i xO«TJ3J:^*#Tt 37^, 20 

(«*) 

ap=— ©iHJBftiHSLa5CJa»ofc. ~^"> flUMfc 1A f4, TA98 *5«fctf TA2637 
* 

15 IA 
20 

B*T»W«S*tfcWB2 0 0 1-4 5 8 2 7«i^i2 0 0 1- 
3 5 3 5 2 5&gi8i: U-C38 9**bfe©rt#tt*W»li i »K^"Cfi**Jr*'b(?)-C 
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( I ) 

G 5 Tyu=j^>'S, -s(o) f R 13 (st*, f no^2<Dm%i&m\^ R 13 «C 1 

~C 5 T/V^ry^^^-r„)> — N R 1 4 R ,s (5S«£, R 1 4 *5 XXfiR 1 5 te^tl W 
a&LTTkMfJjjC-^ C^CsTyV^r/WS, C , C 5 T J 4 ^Xit C t ~~ 

r 2 , R 3 <D^-fft2>-;m, 

R 27 S0 2 NH- (5t*, R 27 tt^/V*y /S-CMSI^tLTV^-CljiV^C t ~C 

. 5 7 ^^£31 -r o K (R 28 so 2 ) 2 N- (5£«K R 28 te.^*y /ST^gl 
15 £ftxi^Tt> iv^-CgT/i^/vg^-rch C t ~C 5 TyV^ CH, 
COCH 2 CONH-v CHjSCHjCHjCONH-, NCCH 2 CONH-. 




(it*. xii-c(o)-XiisOj-^L, R\ R 5 idXX^R 6 ntiv^tim 
20 ~c s r/^t^7^>- i --r^t u< i*V (c 1 ~c s t^^/W r?;S 



(1) TIB-« (I) 
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HN — • 

(5£«K R 7 l**mf%*, Apyyjj^ 4-0,-057/1/^ 
5 R z % R»©» 



{5t*U R\ R 9 {4^tL^tV^3iU-C, a) **J1§[^, b) t fB^StK 



10 fcoTgSrJgtfU -O-, -S-, — NR 1 °— (5^ R 10 ttzk^^Xtt 

iac,~C 6 T^*^g£^U 

15 ./V**^ -N(R 16 )-(CO)u-(CR 17 R 18 ) v -(CO)j-R 19 (^ 
R 16 ia. a)7k^i^^, Xttb) •>7/Sfct<|j:C s -C s 7A'3^^il 

^XW^xric ,— 0,7/1/^ a*s;*u, u^tfiuoxtti^i, via 




ia c , ~ c B ta- =» ^Sr-g^ £ ^-cp t t> i n c , - c 6 7-/^/^^^^-^- 
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(CH 2 )p 

(/ 

(CH 2 )q 



{5£«K p#£Tfqtt : £ti%iim±LLX 2XI±3&^L, Zfi-O-, - S (O) 
(^^x gttO~2©SEft«r*i\) % tf/i^^/i-gXli-NR 20 - (St*, 

R 20 fia) *^JjjH% b) C.^CsT^^^^^/VS, C) Cj-CgTA' 



{5fc(f>," r feitft fi^tL-PtiaHSELT l~3©SEafc$r*U kiiOXftlfc^ 
10 WfS&^H-f-* tKP#»>S, C^CsT/Wa C , ~ C s T/V;2f y 

t/^D/I, tfoyv?V-l->{yi', bf^ JJ l — fA-, 4-C,~C 5 

/H:'^7 V - 1 /VXtt C O N R 2 1 R 2 2 (sfcf, R 2 \ R 22 li^*L 

(2) TIB-jfts*: (I) 




(CH 2 )r 



(CH 2 )t 



20 




( I ) 
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7/^/^, C^Cg/Vi^^g, -S(0) f R 13 (^^, f ttO~2^fSc 

R^sc.-c B r^^^m^m-r 0 ). -nr m r is (5fc«K r 14 

R J , R 3 <z>v^fftri>-#rt:, 

R 27 S0 2 NH- (5£3\ R 27 «^/U*y /g-C@&$JXTV>T<fe «£1>C 
5 7Vl"¥M£$:*-*-.h (R 28 S0 2 ) 2 N- (it^ R S8 li^Jl/lr-fi 
10 £ft.T^TtcfcV>C 1 ~C 5 T/V*/Vg&^-t- 0 h C^CjTAta*^!, CH 3 
COCH 2 CONH- x CHjSCHjCHjCONH- NCCH 2 CONH-, 

R 4 „ 

R 5 

(5fctK Xtt-C^-XliSO,-^^ R\ R 5 J3j;0«R B l4-t^na 
HN— • 

R'ttCj-C^^/Hi^t.) «r*U 
R\ R 3 ©^5©-^ % 
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^b, R*\ R^tt^^lfliLT^M^XHtC^CsT^^SSr^L. 

/W**^*, — N(R 16 ) — (CO)u — (CR 17 R 18 )v — (CO) j — R 19 (5$<K 

^Tfe^v^c^Csr/^/H^L, R 1 .*, , R ,a .tt-€-*t'P*i4lll-35cLT, tKP!? 
JSf^;XttC 1 ~C 8 T**/l'2£ft'*U u*S>ktM liOXttl *3EU v ft 1 ~ 

~c 5 T/v=i^v'S > ^^*y/36, 4-c 1 ~c 5 W;v^7i;y-i-^ 

(CHz)p 
(CH 2 )q 

7VSt> U<ttC l ~C s T^^drv'S-t?g^$n-CV>T1>J:V>C l ~C s r;v^ 

• — (CH 2 )k— W 
(CH 2 )t 

U WlijfcSUjS^ tKn^fyg, C t - C s 7;Va C,-C 5 7;V*y 
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(3) (I) 
HN 




10 v^T/g, C^CjT^^vS, C 1 -C s 7/l'3^'>'S, -S 

(0) f R 13 (A*, f il0~2Ol|[S:tL l R^ttC^C.T/mf^SSr* 
t\h -NR U R 1 5 R 14 *5«tO«R l5 tt^-?H^Scb-C7K^^, 
C i ~ C s 7/V*r;V&, C,~C 5 7 / C t ~ C s 7/^/>^J^ - 

d'XtrSM-.h c a ~c 5 T/i'^r=/vS, c 2 -C 5 r;^=;vSXI4C 1 -C 5 7 
15 /u*/^ AsSfcftU 
R 2 f2, 

R 4 R 4 

r5 h.S, ■# hI 

Xtt-C(0)-Xlt-S0 2 -^L, R\ R 8 *5il^R 6 W:-t^tL 
tilt, TkSS/S^ ^n*?^m=f-. X^nyyg?, WU/S, 4-c 
20 1 ~C 5 7;^tV7^y-.l-^^tL<tt^ (C % T-fr*AA 7 %/ 
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HN — • 



{5fc«K R<\ R 9 tt^*L^;M&:&LT, Tkmm^, tKB^i/Sfcl><fiC 1 - 

^R 9 «i/iotC=0^tK XliR 8 iR 9 Ml'/j:otllWl, 
10 -0- x -S-, — N R 1 0 — (5£4\ R^HtK^M^X^G^CsT/V^/V 

3 U R 1 1 , R ia rt*K€^3iUT**S J f-XriC 1 ~C B Tyi'* 

15 -N(R 16 )-(CO)u-(CR n R 18 )v-(CO)j-R" K4 1 , 

R 16 te, ^mm^, Xt£*/T/&i> L< 14 C , - C s 7^* a + ^Sff il 
-CV*Tt>fcV*C X ~C 5 7/^;VS^SU R 17 , R 1 8 i'i.^fi-^ixW.^l LT, 7k 

--f/K5U4i> (C,~C 5 7W) 7^I^if 0 fcfcU (Du&cfctf j # 
lRH^fc0.«r*-r»^Kilivtt2~5O»ftS:«L, ®R"^v'7;S^itM 
j ISO SrS-Tch 



5 



R 3 iS, 
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(CH 2 )p 




{jfcf* p&ZTfiq ti*tl?tl®$.VX 2Xtt3&i$kL^ Zl*-0~ % -S(O) 



7WtX7v?y-l-^/VIH:-CONR 2I R 22 (SC«ti % R 2 \ R 22 l3-£ 

(4) -#5£ (I) icfcV^T, n 1 2 
R 1 f 4 » ->7V^ C,~C 6 T^*^3| % C 1 ~C 5 7*A'=»*->' 

S, — n r 1 4 r 1 * (3^. R^fcitfR^ii-t^^aScL-c**^, c x 




(CH 2 )r 



(CH 2 )t 
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(5) —ft*. (I) M&^T, nHtl*fcl4 2fctftU 

— N R 1 4 R 1 5 (5£4\ R l4 ££tf R^ttC^C^/W^l^tr^H-,,), 
C 2 ~ C 5 7/^ = /HX tt C t ~ C s T/V;*/ y W >S«r*-f.i t 1 15 fit 

•t $ -eft © -z? r * x u 3j-e —m&m 0 

(6) — «A (I) IC&V^T, nf*2£^U 

i 

R^s^py^^Sr^-f^^Sr^ir-rsa^l^^ 3©V^-fH*» 1 
•©^✓y ^«i»flffeL< tt-t©J|^«KJ:f|F«$tl<5tt, ^^b©^fP^t> L 

(7) — «SC (I) teL&^T, nfil£^L, 

-i* ^S4r*-rc * «r4#«t-rsajR3® i ^p, 3 ©v^tt*» i ^si'iem©*^/ y 

(8) -jfct (I) IC*5V*T, 

r 2 , R 3 ©^-f*ia>-;m, 

R 27 so 2 NH- (5£<K R aT tt*/u*y /STM^^tu-Cv^xt iv^c^c 
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s T»**m&&+ B ) s (R 28 S0 2 ) 2 N- (5S* V R^ttC^C.r**/!^ 
&%t 0 )s Ci-Csr^a^^*; CH 3 COCH 2 CONH- CH 3 SCH 
CH 2 CONH-, NCCH 2 CONH- 



"V* 

HN 

(5tf\ Xtt-C(0)-XttS0 2 -£i£U R\ R B *5«tVR B tt-e-*l-e^a 
HN— • 

(3;fv R'te^r/i'* y y *-ea*'aF*b-cv»TfeAv»c 1 ~c s 7'/i'*^K** 

ftft L < ri 7 ir ^ frX fi^e tb b © i?T * 7- y Jr-v — m>&® 0 

(9) -JRS (I) jci3V>r, 
R\ R 3 ©V>-f^-^{±, 

R 27 SO a NH- R 27 «C 1 ~C 5 T^^/V^4r^-t- 0 ), C,-C S 7;V 



R 5 ..." 



X 
HN. 



Csfc*. Xfi-C (0)-«r*U R 4 , R 5 *5J:UtR 6 ji7k^^^Sr^-r c ) fcj 
U 
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R\ R 3 ©^ ©-*f4f«*35l*»fe 3W?tlfriZ.R\ R 3 OjS!5©-*t 

do) -jRjfc (i) fcfcv^T, r=\ R 3 ©v^-fix^-^}i!t*^i 3© 

R 2 , R 3 ©af5©— 




[*«K R\ R^i^^enS&itLT, a) *K8IRiK b) C 1 ~C 5 7/V^*-> 
ST?*ift$nT^-C'bJ:^C 1 -C 5 r/i^¥/uaSr**>i-*», Xttd) R 8 £ R 9 
«:4otSt«:ML, -6-, — N R 1 0 — R i0 «tK^®^^^ 

15 mteOHltcm R 1 1 , R 12 tt*^^^^b, 

Y[±, C^CsT/^^v/l, -N(R 16 )-(CO) u-(CR 17 R 18 ) v-(C 
0)j-R 19 R 16 tt, a) Tk^M^F. Xlib) C^CsT/Vn^v-l 

. ALT, ^^®-?§r^b, u 33iUt j I10IIJ1 £i£U Vte2£-^L. R 1 9 
20 li, 7kmi&T, ^T/g. C l — C sT/ls^^-isM. •^/^y/s, 4-C^C 

fc£U ©u^it/j as^fSl- O §r^frr*£fctt vfi2£*U ©R 1 9 #v- 
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(CH 2 )P 

•<> 

(CH 2 )q 

Zfi-O-Xli-NR 20 - (5Stf, R 20 tta) zkHi^ b) C,~C 5 7/^ 
c) C^CgT/v^y-f /VS, d) C j ~C f T.fr=* ^i/ltA* 

•— ^> — (CH 2 )k— W 
(CH 2 )t 

{55«K r *5 t fi-tft^tttftft LT.1 2 fc*U 

10 WfiTkSfJf,^, t Kp^VH, C.-CsT/Vn^^I, C , ~ C 5 7*^* J A 

m 8 *fctt 9 0v>Tii*» l muffin fc&Voh L < li^©m^W(c:|lFS$ix5^. 



15 



(ii) — Jft5£ (i) fc*iv*T, R ! , R B ©fc^-T*t*>— *r*l**5C life's o 
r z ; r 3 ©2S<9 <d-Jj&, 




20 



'[5t*K R 8 , R'KZtl^inm&XsX, a) jfcJtfJSH^ b) C 1 ~ C 5 * 5/ 
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m-?W&£tix^xb£^c 1 ~c s 7;\'*r*m&mtrri>\ xitd) r 8 £r 9 

.^-^I^^TiMU -0-, — N R 1 0 — (;£<K R^ttTMt^i 1 ^ 
i\ )&#L-cv^fc.}:^c 3 ~c B ©v':J'' ptvw* u:/£*U 

mttO^fcttl^^L, R 1 1 , R 12 ii7k5{f!l^£^U 
5 Yfi, C^CbT/^^^S, -N(R 16 )-(CO) u-(CR l7 R 18 ) v-(C 
0)j-R 19 {5£f, R 16 tt, a) frmm?, Xiib) C^CsTfr^S-^m 

fi> frM^, v-T/S, C^CsT^^ar^g, *r/U*!J/£, 4-C^C 

io 5 7;Kynf^7^v- i --r^Xttv^ (c X -Q h r^?v) 7?;S^t. 



/l^/V/frrz/l^, c) C 1 ~C 5 T/l';#/-fA'&, d). C t ~C S T/V=i 
(CH^r 

•— N V- (CH 2 )k— W 




(CH 2 )q 

15 Zfi-O-Xli-NR 20 - R 20 tta) Tk^Jl^, b) C^-CsT/V* 




(CH 2 )t 
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